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PREFACE. 

lll'li^l  H  E  reputation  of  fuperiorlty  in 
j)  X  (f  tlie  different  branches  of  know- 
i^^l  ledge  is  not  at  prefent  the  exclu- 
^  five  pofleffion  of  a  fingle  people  ^ 
the  different  ftates  of  modern  Europe 
feem  to  fhare  it  among  them,  with  nearly 
the  fanic  equality  that  they  have  divided 
political  power.  The  mathematical  phi- 
lofophy  of  England  has  been  embraced 
by  the  whole  literary  world,  in  fome  of 
the  £nc  arts  Italy  has  given  laws  to  the 
general  tafte,  and  in  Natural  J^iftory  the 
Swedifh  fchool  has  attained  the  fame  dif- 
tinftion  and  preeminence. 

The  colleftion  of  eflays  publifhed  un- 
der the  title  of  the  AmcEnitates  Acade- 
micde  are  the  works  of  the  moft  capital 

difciples 
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difciples  of  this  fchool,  compofed  under 
the  dired:ion  of  its  illuftrious  founder 
Linnaeus,  and  very  frequently  didated  By 
him. 

A  number  of  thefe  were  tranflated  by 
the  late  Mr.  Stillingfleet,  under  the  title 
of  Mifcellancous  trafts  relating  4|o  Na- 
tural Hiftory :  this  work  was  enlarged  by 
fome  valuable  additions  of  his  own,  par- 
ticularly his  obfervations  upon  Engliflx 
grafles.  The  limits  impofed  upon  him 
by  his  plan  excluded  fcveral  curious  pieces 
of  Zoology,  and  other  ufeful  fubjefts,  and 
an  aditional  Volume  has  come  out  fince  his 
publication :  thefe  have  furniflied  the  mate- 
rials of  the  prefent  work,  which  may  be 
confidered  as  a  fupplement  to  his  tradts ; 
and  I  fhall  be  happy  if  it  do  not  difgrace 
the  very  able  performance  which  gave 
birth  to  it. 

The  fcarcity  of  the  firft  volumes  of  the 
original  work,  which  are  now  out  of  prints 
feems  to  point  out  the  neceflity  of  fome 

attempt 
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attempt  of  this  kind  ;  as  Natural  Hiftory 
is  at  prefent  a  very  general  ftudy,  and  has- 
been  confiderably  indebted  to  the  dili- 
gence and  afliduity  of  many  perfons  to 
whom  thefe  effays  are  not  acceflible  in 
the  language  in  which  they  are  written  ; 
the  intereft  of  the  fcience  itfclf  feems  to 
point  out  that  they  (hould  be  informed 
of  what  remains  to  this  prefent  among 
its  defiderata,  and  in  what  branches  it 
has  been  already  perfected :  both  to  fur- 
nifh  them  with  objefts  to  dircdl  their  fu- 
ture refearches  to,  and  that  they  fhould 
not  fling  away  their  application  in  pur- 
fuits  which  in  the  end  muft  terminate  ip 
the  difappointment  of  finding  their  dif- 
coveries  anticipated. 

In  felcfting  the  eflays  I  have  been  fa- 
voured with  the  afliftance  of  Dr,  Solan- 
der,  by  whofe  advice  I  confiderably  en- 
larged my  firfl:  defign. 


Upon 
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Upon  a  comparifon  of  the  tranflation 
with  the  originals  fome  omiffions  will  be 
difcovered,  and  as  thefe  are  not  always 
noted  at  the  bottom  of  the  page,  it  is 
neceffary  to  give  fome  account  of  them 

here. Moft  of   the   writers  of   the 

Amcenitates  have  thought  a  very  florid 
Introduction  neceflary  to  the  plain  details 
of  Natural  Hiftory  :  the  eftablifhed  form 
of  an  Academical  thefis  may  impofe  a 
kind  of  neceffity  upon  the  fpeaker  to 
give  into  fuch  a  practice ;  but  as  the  fub- 
jed:  is  the  fame  in  moft  of  them,  a  iketch 
of  the  outlines  of  the  three  natural  king- 
doms, and  the  admiration  which  a  total  view 
of  them  muft  imprint  upon  the  mind  of 
man,  I  have  fometimes  avoided  the  mono- 
tony of  fo  undiverfified  a  Preface;  andpre- 
ferved  only  fuch  entire  as  were  diftinguifhed 
by  a  particular  merit :  and  the  like  reafon 
has  induced  me  to  retajn  and  connect 
fome  detached  parts  of  others. 

The 
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The  fame  matter  is  likewife  frequently 
repeated  in  the  writings  of  different  per- 
fbns  upon  fubjefts  either  fimilar  or  nearly 
related;  where  the  connexion  of  the 
whole  would  permit,  thefe  repetitions, 
are  omitted,  and  where  it  would  not  they,x 
will  be  found  fometimes  abridged. 

In  this  tranilation  likewife  fome  com- 
parative defcriptions  and  colleftions  of 
obfervations  are  digefted  into  the  form  of 
tables :  the  ufe  of  fuch  compilations  is 
either  to  be  occafionaliy  confulted,  or  to 
prove  fome  general  conclufion  by  induc- 
tion ;  and  the  readinefs  with  which  any 
number  of  fuch  articles  difpofed  in  a  ta- 
ble ftrike  the  eye,  renders  it  fitted  for 
that  purpofe ;  and  they  ferve  only  to  per- 
plex or  elude  the  attention,  and  embar- 
rafs  the  text  when  they  are  incorporated 
with  it. 


The 
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The  Latin  names  of  animals  J^nd  vege- 
tables are  generally  retained  in  this  work, 
and  their  Englifh  names  given  at  the  bot- 
tom of  the  page*.     When  Natural  Hif- 
tory  comes  to  be  cultivated  to  any  de- 
gree in  a  country,   the  number  of  new 
difcoveries  at   home  foon  demonfb-ate  the 
poverty  of  the  language ;   and  it  muft  to- 
tally fail   in   a  general  attempt  to  name 
the  variety  of  fubjefts  flowing  in  on  every 
fide  from  a.broad.      A  language  has  alfo 
at  that  period  other  neceiTary  imperfec- 
tions,  arifing  from  the  want  of  fcientific 
knowledge    in    the    preceding   times    in 
which  it  was  formed :   it  gives  different 
denominations    to    fome    natural  fpecies 
connedted  by  the  neareft  affinity,  and  the 
fame  generical  name  to  thofe  which  have 
no  relation  to  each  other :   thus  we  find 

the 

*  The  names  of  our  native  animals  and  infefts  arc 
taken  from  Bcrkenhout's  outlines  of  the  Natural  Hif- 
tory  of  Great  Britain,  volume  the  firft.  But  for  fuch 
as  have  no  names  given  them  in  Englifh,  I  have  quoted 
hi^  work,  the  number  of  the  page,  and  that  of  the 
given  fpecies  in  its  genus. — The  letters  B.  or  Berk,  are 
marks  of  reference  to  this  author. 


P   R   E   F   A   C   E,  xi 

the  narae  of  Sampire  given  to  the  Sali- 
cornia  eurqpoea,  Echinophora  fpinofa, 
Crithmum  maritimura  and  the  Inula 
crithmoides.  The  only  way  both  of  get-. 
ting  rid  of  this  confufion,  and  preferving 
the  language  of  Natural  Hiftory  from 
becoming  a  teffelated  patchwork  of  Greeks 
Latin  and  Englifh,  is  to  purfue  the  me* 
thdd  which  Mr,  Stillingfleet  has  praftifed 
in  naming  the  grafles,  but  till  this  be 
done  our  firft  care  ought  to  be  to  avoid 
perpetuating  the  old  confufion  of  the  fub^ 

At  the  end  of  the  differtation  upon  th$ 
native  ftations  of  plants  there  follows  in 
the  original  a  Jiil  of  Swedifh  plants  rang-4 
cd  according  to  their  ftations •  I  haVt 
fubftituted  the  Englifli  plants  in  its  places 
divided  according  to  their  time  of  flow- 
ering, and  fubdivided  according  to  their 
ftations  :  this  does  not  apply  fo  well^to. 
the  fubjedl  of  the  effay,  but  this  order 
has  its  ufe  as  giving  a  better  form  of  a 
A  2  ^enei-aj 
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general  Englifh  herbation ;  and  as  it  was 
drawn  up  for  my  own  private  ufe  fome 
years  fince,  I  did  not  think  of  giving 
myfelf  the  trouble  of  copying  out  the 
whole  in  a  new  order :  all  the  alteration 
I  have  made  in  it  is  to  accommodate  it 
to  the  improved  edition  of  Mr,  Hudfon's 
Flora. 

The  order  in  which  thefe  pieces  fuc- 
ceed  each  other  in  the  original  is  not 
preferved  in  the  tranflation":  thofe  re- 
lating to  the  fame  or  collateral  fubjcdts 
being  placed  immediately  after  each  other 
ip  tlje  order  of  time  in  which  they  were 
tvritten  i  as  they  thus  exhibit  a  total  view" 
£)f  the  whole,  the  hiftory  of  the  fuccef- 
five  additions  and  corrections  made  to  a 
difcovery,  and  the  prbgrei3&on  of  confer 
quences  deduced  from  it. 
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DISSERTATION     I. 

On  the  XJfe  of  Natural  Hijloryt  by  Matthew 
Aphoniriy  a  Nobleman  of  Mofcoiv. 

Amaen.  Acad.  t.  7,  409. 

SUMMARY. 


Prefervation  of  the  Jpecies  of  animals- 
t heir  mode  offubjijience on  labour- 


Oeconomics  what tropical  coun- 
tries firjl  inhabited Migrations  into 

colder  latitudes  give  rife   to  agriculture 
Vegetables  proper  for  human  food, 

■.J  B  •    fi"^^ 
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Jew-- NeceJJity  of  the  knowledge  of  the 

Jpecies  of   the   three   natural   kingdoms 

'   this  Jiudy   defended O economics 

whenfirjl  made  apart  of  natural  hijiory . 

Ufe   of  Botany Native  Jlations    of 

plants Zizania    aquatica- ^an-- 

tity  of  barley  dejiroyed  in  Sweden  by  thefiy 

called  the  Frit T!he  raijing  of  plants 

before  unknown  reduced  to  fxed principles 

Examples y  the  Rubus  jirSlicus——^ 

Mufa    paradifaca On    fruit    trees 

dejiroyed  by  caterpillars — ^ — remedy 

Hops  dejiroyed  by  a  honey  ^  dew 

remedy ^Of  fax,     its    foil         Tea 

plants  probability  of  raifng  it  in  "Europe 
Spices  in  Americay  and  the  ijlands 

Coffee On  raifing  young   trees 

—^^Plants for  fences Goodnefs  of  the 

alopecurus    pratenfs the     trifolium 

hybridum^-"^— Medicinal  plants nox- 

ious  plants Vfes  of  the  Kalendar  of 

Flora      ■■  Of  the  Swedijh  pan. 

On 
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On    Cattle plants    wholefome    and 

noxious  to  them deJlruSiion  of  noxious 

ieajis. 

Birds,  their  ufes modes  of  rearing  and 

taking. 

Reptiles,  modes  of  dejiroying 

Fish,  modes  and  places  of  taking  them. 

Insects,  modes  of  dejiroying  fome  fpecies 

Of  the    cimicifuga  fatida^-^—the 

coccineal the   bee         the  flk-worm 

*        Qonclufon . 

THE  Divine  Being  has  ornamented 
the  world  with  fo  many  proofs  of 
his  wifdom,  that  it  is  impoffible  to  enu- 
merate them But  one  law  which  he 

has   impofed    upon   the   animal   creation 

demands  our  particular  attention,  which 

ordains  that  every  animal,  propagating  its 

^  B  2  fpecies. 
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fpecies,  the  number  of  kinds  fhould  be 
preferved  undiminiihed,  each  parent  liv- 
ing as  it  were  ^gain  in  its  oiFspriog:  a 
law  which  equally  includes  man  with  the 
reft  of  living  beings. 

Although  the  great  archited:  of  the 
univerfe  has  created  an  infinite  variety  of 
kinds  of  plants,  and  innumerable  ani- 
mals comprehended  under  the  claffes  of 
the  mammalia,  the  .  birds,  amphibious 
ianimals,  fiih,  infe(fts  and  worms ;  yet  he 
has  fo  ordei-ed  that  every  fpecies  of  plant 
and  ahitaal  is  fupported  by  the  aliment 
allotted  to  it  by  his  own  pofitive  confti- 
tution ;  for  want  of  which  it  mtift  di- 
rectly be  loft;  for  iibt  only  every  genus, 
but  every  fpecies  has  its  natural  (Econo- 
mics, and  its  proper  produdlions  afligned 
to  it  by  nature ;  leaft  the  one  ftiould  mo* 
left  and  deprive  the  other  of  its  food,  and 
thus  introduce  confufion  in  the  eftabliflied 
order  of  things.  Therefore  every  one  is 
circumfcribed,  and  that  under  capital  pe- 
nalties^ 
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nalties,  within  its  own  proper  limits. — 
Nature  has  placed  man  the  laft  of  her 
works,  as  the  prince  of  her  creation,  and 
ordained  every  thing  either  mediately  or 
immediately  to  be  fubfervknt  to  his  ufe: 
Nor  (to  fpeak  with  Pliny)  can  anyone 
juftly  reproach  her  with  being  only  a 
ftep^mother  to  man,  becaufe  (he  does  not 
produce  fpontaneoufly  every  thing  necef- 
fary  for  him :  the  Dil^ine  Being  has  im- 
pofed  a  neceffity  of  labour  and  indudiy 
upon  him,  that  by  tracing  his  footfteps, 
and  thus  acquiring  the  knowledge  of  cre- 
ated things ;  he  might  form  an  idea  of 
their  author,  at  the  fame  time  that  he 
fought  out  and  acquired  what  was  necef- 
fary  for  his  daily  food,  and  thofe  things 
which  were  calculated  to  fupply  his  ether 
wants. 

SECTION     IL 

The  diifefent  kinds  of  plants  and  ani- 
mals have  not  one  commoiji  native  coun- 
try 5 
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try;  (amc  inhabit  the  torrid,  fome  the 
frigid,  or  temperate  zones ;  others  are 
found  in  alpine  of  marfhy  countries^  but 
man  is  a  native  of  every  climate; — ^yet 
his  original  feat  feems  to  have  been  be- 
tvirecn  the  tropics;  both  becaufe  in  the 
(late  of  nature  he  is  naked,  and  that  he  is 
able  in  thofe  regions  to  fupport  himfelf 
with  very  little  labour;  the  vegetable  cre- 
ation preferving  a  perpetual  verdure, 
which  fupplies  him  the  whole  year  with 
fruits,  flowers,  herbage,  and  roots;  2nd 
there  likewife  on  account  of  the  conftant 
heat,  animal  food  is  difagreeable  to  him. 
But  as  this  region  could  not  fupport  the 
total  multitude  of  mankind,  they  were 
obliged  to  dcfcrt  the  tropics,  and  wander 
over  the  whole  earth  in  fearch  of  fub- 
isllcncc ;  which,  where  it  is  found  fcantily, 
evidently  calls  for  more  labour  and  di- 
ligence to  acquire  it.  By  this  means 
daily  experience  teaches  us,  that  he  can 
live  very  commodioufly  by  the  afliftance 
of  the  arts  of  cultivation,  which  we  call 

OECONO- 
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cEcoNOMics. — The  fcience  which  teaches 
us  to  convert  natural  things  to  the  ufes  of 
mankind,  I  call  private  oeconomics, — 
Thefe  natural  things  are  of  three  feperatc 
kinds,  being  derived  from  the  three  na- 
tural kingdoms,  the  foffil,  the  vegetable^ 
and  the  animal :  what  man  fupplies  him- 
fclf  with  from  hence  is  either  for  his 
food,  which  is  his  firft  objedl,  or  his  rai- 
ment, or  the  different  conveniences  of 
houfes,  utenfils,  and  commerce. 

SECTION     III. 

I  think  no  one  will  deny  that  man,  in 
the  firft  ages,  might  live  moft  commodi- 
oufly  under  the  tropical  regions;  where 
the  moft  grateful  food  can  be  obtained 
without  any  difficulty,  and  he  has  occar 
fion  for  exercifing  very  few  of  the  arts  of 
fife. — As  it  is -evident  that  the  original 
food  deftined  by  nature  for  man,  the  fruit 
of  vegetables,  was  not  even  in  that  re- 
gion to  be  found  every  where  in  fufficient 

plenty. 
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plenty,  he  was  obliged  to  plant  trees 
of  the  palm  tribe,  as  the  phoenix*,  the 
cocos-f-,  the  cyaca^:,  and  others.  When 
mankind  had  migrated  beyond  the  bounds 
of  their  original  feat,  to  thofe  countries 
where  winter  and  fummer  alternately  fuc- 
ceed  each  other,  the  fpontaneous  fruits  of 
the  earth  were  not  fufficient  for  their 
fupport,  and  corn  became  a  necefTary  re- 
fource  to  them.— But  this  dry  farinaceous 
diet  being  taken  in  too  great  quantities, 
produced  the  moft  fatal  bad  habits  of 
body :  neceffity  taught  them,  therefore, 
to  attenuate  this  food  by  fermentation  and 
baking,  and  thus  to  render  it  more  whole- 
fome.  But  the  importunities  of  appe- 
tite were  not  to  be  fatisfied  with  a  feed 
4iet  alone;  men  learned  a  promifcuous 
ufe  of  animal  and  vegetable  food,  and 
thus  have  been  able  to  fupport  life  with 
comfort,  beyond  the  limits  of  a  hot  cli- 
mate. 

SEC- 
♦  Date-tree,        f  Cocoa-tree.        J  Sago-trcc. 
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SECTION     IV. 

By  the  negledl  of  this  neceflary  fcience 
of  oeconomics,  the  race  of  man  would  be- 
come miferable,  and  the  countries  beyond 
the  limits  of  the  tropics  fcarcely  habita- 
ble.— Let  us  form  to  ourfelves  an  image 
of  our  own  northern  countries  in  an  un- 
cultivated ftate ;  covered  over  with  dark 
immenfe  forefts  of  pine,  or  wild  heaths, 
with  no  vegetable  but  the  Erica*,  and 
other  ilmilar  plants :  Can  any  fate  be 
conceived  more  hard  than  that  of  a  man 
(hip-wrecked  upon  the  coaft  of  fuch  a 
country  ?  fcarcely  able,  efpecially  in  win- 
ter, to  find  in  a  whole  diftriA  enough 
food  to  fupport  the  life  of  a  fingle  indi- 
vidual. Lord  Anfon's  voyage  gives  us 
more  than  one  example  of  fuch  a  mifera- 
ble lot ;  there  we  fee  failors  caft  aihore 
in  different  parts  of  South  America,  who 
either  perifhed,  or  according  to  the  rela- 
tion, were  reduced  to  the  extremity  of 
C  famine, 

*  Heath. 
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famine,  in  thofe  extenfive  tradls  which  if 
reduced  intx)  cultivation  could  fupport 
millions  of  men. — One  wonders  in  thefe 
accounts,  that  among  the  innumerable 
fpecies  of  plants  which  are  difcovered  in 
thofe  defarts,  fo  few  are  found  adapted 
to  the  fupport  of  human  life,  but  moftly 
fuch  as  are  proper  for  cattle  and  other 
animals :  for  there  is  no  plant  hitherto 
difcovered  but  what  ferves  for  food  to 
fome  animal.  Hence  we  are  almoft  in- 
duced to  believe,  that  Providence  has 
been  more  beneficent  to  the  animal  crea- 
tion than  to  man  :  for  if  he  fhould  make 
an  attempt  to  convert  thofe  things  to  his 
own  ufe,  which  are  not  his  property,  and 
afligned  by  nature  for  his  fupport,  he 
would  die  by  them  as  infallibly  as  by 
poifon. — But  a  nearer  and  more  atten- 
tive view  of  nature  teaches  us  the  truth 
of  what  is  affirmed  in  the  holy  fcripture, 
that  every  thing  was  made  for  the  ufe  and 
happinefs  of  man;  if  not  immediately, 
yet    mediately :    and    that   thofe   things 

which 
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which  at  firft  appear  ufelefs,  are  rendered 
ufeful  by  labour  guided  by  experience. 


CHAPTER      n. 

SECTION    I. 

'TH  HOSE  whofe  bufinefs  lies  in  the 
^  oeconomic  arts,  coiled:  from  the 
treafures  of  nature  whatever  they  are  ab- 
folutely  in  need  of,  or  can  procure  any 
accommodation  to  them ;  and  from  that 
copious  repofitory  we  muft  feledt  what- 
ever is  mediately  or  immediately  ufeful  to 
mankind.  That  this  choice  may  be 
rightly  made,  we  muft  have  an  accurate 
enumeration  of  thofe  things  which  are  to 
be  feledted,  that  they  may  be  fo  well 
known  and  diftinguifhed.  as  not  to  be  lia- 
ble to  be  miftaken  for  others.  To  give 
folidity  to  this  knowledge,  it  muft  be 
C  2  fought 
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fought  for  in  that  fcience  which  is  called 
the  Science  of  Nature ;  for  if  fome  indi- 
viduals did  not  cultivate  it  to  a  certain 
degree  of  perfcdtion,  it  would  induce  in- 
numerable errors  into  the  world.  Let  us 
firft,  therefore,  take  a  review  of  what  this 
fcience  dictates  to  us. 


SECTION     11. 

The  fcience  of  nature,  or  the  know- 
ledge of  natural  bodies  ccmprehends 
Zoology,  Botany,  and  Lithology^  and 
teaches,  firft,  by  the  moft  eafy  method  to 
diftinguifli  every  individual  of  thofe  three 
kingdoms  by  certain  and  fpecific  marks ; 
to  affign  proper  names  to  each,  which  may 
be  univerfally  underftcod  by  thofe  to  whom 
this  fcience  is  familiar ;  and  then,  after 
a  perfed:  enumeration  of  all  their  fpecies, 
to  difcover  their  qualities,  powers,  dif- 
tindt  conditions  and  properties. 


SEC 
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SECTION     III. 

This  fcience,  the  moft  extenfive  of  all 
others,  has  been  cultivated  by  the  labours 
of  innumerable  obfervers;  yet  though 
their  refearches  have  difcovered  many  ufe- 
ful  things,  the  fubjed:  is  not  yet  ex- 
haufted  :  Nature  has  referved  many  dif- 
coveries  for  pofterity,  that  men  of  every 
age  may  trace  new  marks  of  the  divine 
wifdom,  and  their  fentiments  of  piety 
and  gratitude  go  on  perpetually  increaf- 
ing. 


SECTION     IV. 

I  readily  grant  that  the  treafures  of  na- 
ture have  hitherto  fupplied  an  inexhaufted 
occupation  to  the  Natural  Philofopher,  in 
defcribing  and  arranging  their  fpecies. — 
This  has  been  the  ground  of  that  judge- 
ment fometimes  paffed  upon  this  fcience 
by  an  undiicerning  and  vulgar  prejudice, 

that 
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that  it  is  rather  matter  of  curiofity  than 
ufe,  or  that  it  is  of  fervice  only  to  the 
phyfician,  as  he  derives  his  medicines 
from  it. 

SECTION     V. 

But  let  us  admit  that  this  accurate  fcru- 
tiny  of  nature  is  matter  of  curiofity  only; 
— it  is  certainly  a  curiofity  worthy  of 
man,  and  which  holds  a  place  in  his  firft 

and   moft    facred    duties. Thofe  who 

carry  their  enquiries  into  the  moft  confe- 
crated  recefles  of  nature,  muft  be  pene- 
trated by  a  more  felt  admiration  of  the 

wifdom  and  goodnefs  of  God; if  we 

confider  the  nature  of  man  and  external 
things,  we  (hall  difcover  that  the  final 
caufc  of  his  exiftence  was  the  contem- 
plation of  thofe  objecfls  he  fees  around 
him,  that  he  might  trace  the  footfteps  of 
the  divine  power  and  goodnefs,  and  with 
the  moft  afliduous  contemplation  note, 
examine,    and   admire  them.      Elfe,  for 

what 
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what  end  has  the  Supreme  Being  raifcd 
him  with  fo  many  excellent  endowments 
above  the  animal  creation,  whofe  dignity 
is  loft  in  him  who  lives  unknowing  of 
himfelf,  and  negligent  of  his  Creator  ? 

SECTION     VI. 

In  this  age  Natural  Hiftory  firft  began 
to  put  on  an  appearance  of  praftical  ap- 
plication and  utility  : this  we  owe  to 

the  works  of  Ray ;  who,  in  his  Hiftory 
of  Plants,  publiflied  at  the  beginning  of 
the  prefent  century,  added  their  oecono- 
mical  ufes  to  his  account  of  many  fpe- 
cies ;  but  his  colleftions  of  this  kind 
were  extremely  narrow,  and  confined. 
Moft  of  what  has  been  done  upon  this 
fubjedt  we  owe  to  the  illuftrious  Linnaeus ; 
who  has  caft  fo  many  new  lights  upon 
the  abftrad:  part  of  this  fcience,  and  di- 
refted  his  labours  fo,  that  they  all  tend 
to  this  end,  marked  out  by  the  univerfal 
\vifti  of*  mankind. 

S  E  C^ 
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SECTION     VII. 

It  is  to  be  wifhed  that  fome  perfon 
converfant  in  this  ftudy,  would  arrange 
and  digeft  into  a  regular  and  fyftematic 
order  every  thing  upon  this  fubjedt  which 
he  has  given  us,  or  has  been  publifhed 
under  his  direction  and  aufpices,  which 
now  lies' fcattered  up  and  down  in  dif- 
ferent eflays  and  publications. But  I 

return  from  this  digreffion.  My  prefent 
bulinefs  is  to  demonftrate  the  rieceflity 
and  ufe  of  natural  hiftory  in  private  oeco- 
nomics,  and  that  the  latter  cannot  fubfift 
without  the  former:  to  execute  which 
plan,  I  fhall  run  through  all  its  parts 
feparately. 


C:hap^ 
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CHAPTER      in. 

SECTION    I.  '[ 

O  one  V/Ill  attempt  to  deny  that 
agriculture  is  defervedly  held  as  t^e 
Tfirilln  rank  among  tLe  arts  which  enable 
\is  to  fupport  life,  by  thofe  nations  who 

dre  not  included  between  the  tropic^ 

It  is  unneceffary  to  go  into  an  exteuiive 
'proof  of  its  utility,  its  antiquity,  and 
thejefteeip  in  which  it  has  been  held  by 
all  civilized  countries,. 


SECTION    II. 

'  jR/is  a  welUfcfipwn  fa6t  that  every  iitu- 
4*ttpn  }»  iiiptHWiapted  tp  every  plaptj  na- 
Sfjffp  ^  «0jgned  to  jegQh  its  prjDper  %- 
i^n,.4i^jis.  k^  i^^eifqii,  ^ffh^c  M  :jf 
feft»«»*4  agreeably  to  its  quality,  and 
,iir:  aP.  .1  *  therefore 
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therefore   raifed   with    greater  profit  and 
fuccefs.      Thus   the   difierent  fpecies  of 
grain  which  we  call  the  Cerealia*,  require 
each  a  different  foil ;  wheat  thriving  beft 
in  clay,  barley  in  pure  vegetable   earthy 
and  rye  in  fand.    Yet  all  plants  derive  their 
nourifhment  from  that  fine  line,    impal- 
pable vegetable  earth,  to  which  the  name 
Humus  is  particularly  affigned ;    and  the 
foil  muft  be  thoroughly  ftirred,  mixed, 
and  watered,  that  this  may  be  conveyed 
to  their  roots  •    Where  this  food  of  plants 
is  not  naturally  found  in  a  foil  in  fuffi- 
cient  plenty,   a  manure  becomes    necef- 
fary ;  the  ingredients  of  which  muft   be 
compounded  in  fuch  proportion,  as  agrees 
beft  with   the  quality  and  nature  of  the 
plant  to  be  raifed:    for  it  is  univerfally 
known,    that    dung    fupplies    an    earth 
whofe  particles  are  extremely  fine,  which 
is  very  nutritious  to  many  plants.     But 
as  all  the  fpecies  of  grain  which  we  cul- 
tivate with  fo  much   attention  are  fo- 
reigner^ 
^  Bread  corii;i 
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rcigners,  and  the  Creator  has  allotted 
to  every  plant  its  ftation,  in  which  it 
muft  neceflarily  be  planted  to  flourifli 
with  the  grcateft  vigour;  a  prudent  atten- 
tion to  the  native  ftations  of  each  be- 
comes neceflary,  if  we  be  defirous  of  im- 
proving our  land  to  obtain  the  greateft 
crops  poflible. 


SECTION    III.    omitted. 


SECTION     IV. 

It  is  impoflible  to  be  upon  the  fubjed: 
of  agriculture  without  mentioning  the 
Zizania  aquatica*,  a  grafs  which  is  pro- 
duced naturally  upon  the  banks  of  the 
lakes  of  North  America;  it  grows  like 
rice  in  water,  its  grain  is  larger,  and 
hardly  yields  to  it  in  flavour  :  the  native 
Americans  feek  for  it  with  avidity  for 
D2  the 

^  Jamaica  Zizania*^ 
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tke  food  of  thsmfelrcs  aftd  families*  If- 
i|s  feeds  could  be  obtained  and  fown  in 
thqfe  places  which  at[  preient  produce 
nothing  bat  reeds,  thoufeiid  of  additional 
inhabitants  might  be  fuftained  b^  this 
food  •  an  iniprovenaenC  in  ceconomica  of 
yrhkh'  no  one  but  ^^  Botanift  could  he 
the  author. — When  the  celebrated  Kalm, 
embarked  for  his  voyage  to  thefe  coun- 
tries, our  illuftrious  Prefident  defired  him 
either,  to  fend  him.fome  of  thofe/eeds 
over,  or  bring  them  back  with  him ;  he 
brought  fome  with  him  into  Sweden,  but 
they  were  Xo  Withered  thai  they  would 
not  germinate ;  by  which  misfortune  it 
ftill  remains  aniohg  the  firft  objects  of 
pUr  wiflies  to  obtain  them*. 

.  S  E  C  T  I  O  N    V. 

The  4eviftion8  mad^  in  our  l^arley  hf- 
t]»e  Ay  called^  in  Sweden,  the  Fdtf^  ia 

iacre* 

,A.  ^  Some  feed  haa  fihce  been  received  in  Sweden. 

f  The  name  of  this  infe£k  is  the  Mufca*hordei ;  it  is 
mentioned  in  Baekanr's  Bifloffjr^JMtixious  Infe£b* 
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ihcrodibk.  .  By  a  computatioit  of  our 
prcfiddtt  in  die  A&a  Stockholmienfia^  wa 
£jQd  il  confumea  e?ery  tenth  or  twentieth 
graini,  amounting  in  each  year  to  the 
quantity  of  100,006  Swedifh  tons :  the 
fource.of  this  lofs  had  been  before  quite 
unofafevtedy  and  no  one  but  a  hatnralift 
jconid  liave  detected  it:  the  remedy  of 
this  evil  remains^  yet  unknown,  and  muft 
do  fo  until  the  natural  hiftory  of  iniie^a 
ilhall  bcpcrfefted/       1 


CHAPTER      IV. 

SECTION    I. 

OUR  gardens  have  lately  been  en^ 
riched  with  many  new  difcove-^ 
jrks,  fo  that  the  Mufii*  and  Anana^f  are 
no    loader    ftrangers    in    thofe    of  the 

curious, 
*  Plaintain*tree«  ^  Pine-apple* 
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curious,  where  their  fruits  are  produced 
in   the    greateft  perfeftion  and  flavour. 

Many   believed  that   experience  was 

the  only  ground  of  this  art,  until  Lin- 
naeus demonftrated  firft  in  the  Ada  3tock-« 
holmenlia,  and  his  difTertation  de  Horti- 
cultura  Academica,  that  it  was  founded 
on  the  principles  of  natural  philofophy;- 
and  that  a  gardener  who  undertakes  ta 
raife  a  given  plant,  may,  by  an  attention 
to  its  qualities,  determine  what  foil  and 
what  degree  of  heat  it  demands,  and  fow 
its  feeds  without  fear  of  difappointment. 
Thus  we  may  be  plentifully  fupplied  with 
the  Sifarum  and  Lathyrus  tuberofus* 
which  are  now  very  fcarce,  if  our  gar- 
deners will  attend  to  their  natural  fta- 
tions;  by  the  pegleft  of  this  care,  the 
Artemifia  dracunculus  being  indifferently 
planted  in  any  foil,  frequently  fails  with 
us.  If  the  botanical  gardeners  among 
my  countrymen  knew  that  its  ftation  was 

flooded^ 

♦  Tuberofc  Chickluig  vetch* 
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flooded  in  winter,  they  would  have 
planted  it  in  a  proper  place,  where  with- 
out doubt  it  would  have  conftantly  come 
to  perfeftion. 

S  E  C  T  I  O  N    II. 

Therefore,  as  the  railing  of  plants  is 
founded  upon  the  knowledge  of  their  na- 
tive foils,  thofe  who  are  defirous  of 
adorning  their  gardens  with  exotic  trees 
ought  to  be  well  verfed  in  natural  hif- 
tory;  that  they  may  be  acquainted 
with  their  native  country,  earth,  and 
gemmation  5  and  learn  from  thence  what 
tree  will  thrive  in  this  place,  what  in 
that ;  and  not  fee  great  trouble  and  great' 
expence  terminate  in  difappointment. 

SECTION     IIL 

If  the  inhabitants  of  Sweden  had  been 
acquainted  with  the  beautiful  trees  which 

our 
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our  prorioccs  of  Siberia  and  Tartary  pro- 
duce^ ^j  might  ha^e  gotten  fconi 
dieoce  many  elegant  araamentis  ^  thc«' 
gardens;  as  the  Morus  tart»icu«^,  th* 
Ulmus  pumila-f,  the  Prunus  Siberica,  the 
Spiral  forbifoliaj,  the  Pinus  cembra||, 
and  many  more,  -which  T^onld  flourifh 
with  as  nwch  luzuriancy  beneath  a  6we- 
difh  flcy,  a6  theRobinia  caraganag- — The 
Rubus  ardicusf^y  is  a  native  vof  the  polar 
circle,  which  excells  all  the  fruits  of 
Europe  in  fweetnefs  and  •flavour,  and  c:ill- 
not  be  purchafed  in  quantities  at  an^ 
price  in  Upfal  or  Peterlberg:  Ev0ry 
body  was  unacquainted  with  the  manner 
of  raifing  this  vegetable  until  Linnaeus 
lately  publifhed  it  in  the  A<3:a  Stockolmi^ 
enfia. — The  ftation  of  the  plant  l^i^d  hint 
to  this  difcoveryj  it  naturally  grows  in 
a  foil  which  remains  frozen  uptit   the 

end^ 

^  Tatarian  mulbeny.  j|  C«inbro  pm(L. 

t  Dwarf  Siberian  elm.  §  Caragasa. 

{^rvice-Ieave(llSp«  4[  Siberian ruBiin 
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end  of  the  month  of  Frondefcence,  which 
he  iliews  to  be  cafily  imitated  by  art. 


S  E  C  T  I  O  N     IV- 

It  has  been  a  general  fubjed:  of  v/cndcr 
to  the  Botanifts,  that  the  Mufli  paradifi- 
aca*  is  the  only  plant  abfolutely  dcflitute 
of  feed,  and  folely  multiplied  by  the 
roots  :  our  prefident  demonftrated  (in  the 
6th  vol.  of  the  Amanitates)  as  that  it  is 
a  hybrid  plant,  and  from  the  obfcrva- 
tions  he  has  there  laid  down,  it  is  evi- 
dent that  it  can  never  produce  feed,  the 
Antherae  being  without  male  duft. 
The  curious  cultivators  of  this  pknt 
had  even  been  unable  to  produce  fruit 
from  it,  until  he  firft  fucceeded  by  a 
mode  grounded  on  natural  principles : 
this  he  performed  in  Holland,  and  a  full 
account  of  it  is  given  in  the  Mufa  Clif- 

fortiana. 

E  S  E  C^ 

*  Plain-trcc. 
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SECTION    V. 

The  various  modes  of  propagating  trees 
are  founded  on  the  Prolepfis  of  plants, 
one  of  the  moft  profound  fubjedts  in 
botany  :  to  this  we  refer  infition,  inocu- 
lation, and  all    the  different   manners  of 

grafting. Many  errors    are    generally 

current  among  our  countrymen  upon  this 
fubjedl :  as  that  by  grafting  a  goed  fruit 
upon  a  ftock  of  infwior  properties,  it 
will  degenerate ;  and  that  the  plants 
raifed  from  the  feed  of  fuch  fruit  will 
refemble  the  ftock,  and  not  the  plant  in- 
grafted : — thefe  errors  have  their  fourcc 
in   an  ignorance  of  the  doctrine  of   the 

prolepfis. The  grafting  of   the  apple. 

and  the  pear  upon  wild  ftocks  is  necef- 
fary,  that  the  root  from  whence  they  de- 
rive their  nutriment  may  be  able  to  bear 
the  feverity  of  the  winter,  and  be  pre- 
ferved  from  the  injuries  they  frequently 

receive 
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receive  from  the  Mus  terreftris^;  whofe 
ravages  have  frequently  been  miftaken  for 
thofe  of  the  mole,  by  perfons  unacquaint- 
ed with  natural  Kiftory. 

SECTION     VI. 

As  we  are  now  upon  the  fubjeft  of 
fruit  trees,  it  is  impoffible  that  the  da- 
mages they  fo  often  receive  from  the 
Caterpillars  fhould  not  occur  to  our  re- 
coUedtion ;  their  leaves,  flowers,  and 
fruits,  are  every  year  deftroyed  by  them  : 
no  remedy  can  be  expected  to  this,  unlefs 
from  perfons  verfed  in  their  natural  hif- 
tory  and  metamorphofes ;  fuch  a  one 
knows  that  their  eggs  are  generally  de- 
ported in  the  Autumn,  that  they  breathe 
by  lateral  pores,  and  confequently  are 
deftroyed  by  thofe  perforations  being 
clofed  by  any  oily  fubftance,  and  that 
they  arc 'devoured  by  the  Carabi-f  : — — * 
Ez  Some 

•  Short-tsukd  Fidd  mcufe^ 
.  t  Beetle,  Berk.  109. 
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Some  have  endeavoured  to  deftroy  them 
by  fmoak,  and  being  ignorant  of  its  ef- 
fed  upon  plants,  have  thus  made  ufe  of 
a  remedy  more  deftrudive  than  the  dif- 
eafe.  The  beft  expedient  that  can  be 
employed  againft  them  is,  upon  the  ap- 
proach of  Spring  to  fold  a  cloth,  dipped 
in  the  rancid  oil  of  the  Sea  calf,  round 
the  top  of  the  trunk  of  the  tree. 

SECTION    VII. 

Many  plantations  which  are  objeds  of 
agriculture,  fuffer  in  various  ways  from 
ah  ignorance  in  that  fcience  whofe  utility 
j»t  are  treating  of:  the  cultivation  of 
hops,  which  is  now  fo  very  general,  is 
not  in  many  places  equally  fuccefsful; 
immenfe  hop  grounds  will  frequently  for 
twenty  years  fucceflively,  appear  with  the 
moft  promifing  verdure,  yet  produce  no- 

'thing: when  the  fructification  in   an 

early  ftate  contracts  a  mouldinefs,  it  wi- 
thers, and  is  deftroyed; the  farmer 

iriputes 
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imputes  this  to  a  honey-dew,  which  he 
thinks  falls  from  the  air;  the  Zoologift 
obferves  innumerable  Aphides*  hidden  in 
the  upper  leaves,  who  ejedl  this  liquid  ^ 
but  the  hop  itfelf  muft  lirft  languifh, 
and  be  in  a  fickly  ftate  before  it  be  in- 
fefted  with  thefe  infedts ;  and  into  this 
fituation  it  is  reduced  by  the  Caterpillar 
of  the  Phalaena  humuli*!-  which  feeds 
upon  its  roots.  This  is  a  circumftance 
of  which  the  cultivators  of  this  vegeta- 
ble are  univerfally  ignorant;  although 
fome  of  them  have  difcovered,  that  a 
found  hop  will  be  infefted  by  planting  a 
fickly  one  near  it,  when  they  tranfplant 
the  roots  from  a  hop  ground  that  is  thus 
attacked,  into  one  perfectly  healthy. — 
The  Botanift  obferves,  that  the  hop  grows 
naturally  among  heaps  of  ftone  and  fallen 
fragments  of  rocks,  and  that  there  it  is 
never  damaged  by  the  honey-dew ; — the 
reafon  of  which  is,  that  the  caterpillar  of 
the  Phalaena  humuli    cannot,  in   fuch   a 

foil, 
-  ♦  Lcaf-Ioufe,  f  Otter' moth. 


30  ONTHEUSEOF 

foil,  penetrate  to  its  roots,  and  therefore 
he  who  is  folicitous  of  fucceeding  with 
the  hop,  mull  cover  the  ground  with 
Hones* 


SECTION     VIII. 

The  flax  is  a  native  of  Egypt,  and 
grows  in  thofe  parts  which  are  flooded  by 
the  Nile ;  the  Botanifl:  from  this  is  able 
to  determine,  that  earth  from  a  muddy 
marfh  is  the  befl:  drefling  he  can  fpread 
over  this  plant. 

'  In  a  word,  all  cultivation  of  exotic 
{)lant8  muft  be  directed  by  their  native 
fl:ations :  as  every  plant  is  the  fpontane- 
ous  production  of  fome  one  foil,  the 
knowledge  of  that,  which  muft  be  de- 
rived from  Botany,  will  enable  any  per- 
fon  to  cultivate  thofe  plants  with  fuccefs^ 
which  he  muft  otherwife  fail  in. 


6EC^ 
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SECTION     IIL 

It  has  been  an  object  of  wonder  that 
the  tea-plant  has  not  been  introduced 
into  Europe, — for  which  fuch  immenfe 
quantities  of  fpccie  are  annually  remitte4 
to  China. ----The  feed  is  eafily  procured 
there,  and  has  been  often  brought  over 
hither,  and  fown :  a  number  of  at- 
tempts have  been  made  to  obtain  the 
fhrub  itfelf,  but  every  endeavour  has  been 
fruftrated,  and  we  muft  look  for  the  caufc 
of  our  want  of  fuccefs  in  the  plant  it- 
felf*.  This  has    been    overcome    by 

the  moft  confummate  Botanift  of  his  age; 
and  we  may  now  premife  ourfelves,  that 
the  Tea  plant  will  in  be  in  a  little  time 
as  common  in  Europe  as  the  Syringa,  a 
native  of  the  fame  country. 


CHAP- 

»  See  Note  {J)  at  the  end  .  f  this  E%. 
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CHAPTER      y^ 

SECTION    I. 

T  F  a  proper  attention  had  been  paid  to 
^  vegetable  produdtions,  the  Cinnamon, 
Clove,  and  other  fpices,  would  not  at 
this  day  been  the  monopoly  of  a  fingle  na- 
tion*. Thefe  plants  may  be  as  v^ell  raifed 
in  the  Weft  Indies  as  the  Coffee  is  at  this 
time,  for  which  we  were  formerly  tri- 
butaries to  Arabia,  and  fliould  have  ftill 
continued  fo,  if  Vincentius  had  never 
been  appointed   to  the  diredion   of   the 

botanical  garden  of  Amfterdam. It  isr 

an  objedl  of  wonder  to  us,  that  the  Cin- 
namon, which  has  lately  been  difcovered 
in  Martinico,  is  not  yet  an  article  of  its 
commerce  with  Europe ;  efpecially  as  it 
is  faid  to  equal  the  quality  of  that  of  the 
Eaft  Indies.  The  Swedes  every  year  im- 
port 

*  Sec  Note  (B)  at  the  end  of  this  Eflay. 
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port  the  Rubia  tin(ftoria*,  although  tha 
province  of  Scania  is  particularly  adapted 
to  the  culture  of  it :  they  have  endea- 
voured unfuccefsfully  in  many  places 
to  fow  the  Napus  from  which  oil  is  ex- 
tracted ;  but  the  experiment  has  not  been 
fo  much  as  attempted  in  Eaft  Gothland, 
though  it  is  there  a  fpontaneous  plant, 
and  even  abounds  fo  in  every  field  as  to 
be  a  troublefome  weed. 


SECTION     II. 

The  raifing  of  woods  is  an  objeft  of 
great  magnitude  as  they  have  been  too  much 
deftroyed  in  many  parts  of  Europe :  iq, 
this  our  farmers  in  general  are  ignorant, 
not  knowing  the  proper  foil  which  the 
feveral  fpecies  of  timber  afFed:,  nor  how 
to  protect  the  young  plants  from  the 
i^ring  frofts ;  they  not  only  omit  the  ufe 
of  mof$  upon    this  occafion,    but   even 

F  very 
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very  folicitoufly  root  it  up;  being  de- 
ceived by  an  idle  prejudice  that  it  na- 
turally excludes  all  other  plants. — Yet 
they  might  derive  great  utility  from  the 
mofTcSy  by  attending  to  the  purpofe  of 
nature  in  the  production  of  thefe  vegeta- 
bles ;  by  their  covering  the  foil,  they 
protect  the  roots  of  plants  under  it  from 
the  burning  heat  of  fummers,  and  the 
cxccflive  frofts  of  the  contrary  feafons, 
and  hinder  their  being  buried  in  the  duft 
the  wind  bears  w^ith  it. 


SECTION     III. 

Hedges  which  are  fo  ornamental  and 
commodious  in  the  fouth  of  Europe, 
might  alfo  be  planted  with  advantage  in 
our  northern  latitudes  :  but  as  every  in- 
dividual countiy  has  only  a  limited  num- 
ber of  native  flirubs,  of  which  the 
common  people,  guided  by  no  fcientific 
principle,  do  not  know  the  cultivation, 
many  parts  are  yet  without  this  neceflkry 

pro- 
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protedtion.  Many  difFerent  flirubs  are 
proper  for  this  purpofe,  though  we  can- 
not form  them  in  our  northern  climate 
of  the  Agave  Americana*,  as  in  Portugal, 
or  the  Bromelia  caratas-f-,  which  in  Ja- 
maica ferves  its  inhabitants  for  wooden 
fences,  and  protedts  their  cattle  from  the 
heat:  The  CadusJ  and  Euphorbia  § 
have  even  ferved  the  fettlers  in  Euftatia 
for  a  palifade  againft  a  fuddcn  hoftile  at- 
tack ;  this  we  relate  upon  the  credit  of 
Jacquin.  Yet  wc  are  not  deftitute  of 
plants  of  the  like  nature,  as  the  Oxya- 
canthajl,  Berbcris^,  Prunus**,  Rubus§§, 
and  many  others,  of  which  excellent 
hedges  might  be  made,  if  regard  were 
had  to  the  nature  of  the  foil  in  the  choice 
of  our  flirubs  • 


F  2  SEC 

*  Great  Ag.  (White  thorn. 

f  Wild  pine  apple.  f  Bcrberis. 

X  Mebn-thiftle,  **  Black-thorn. 

^  Euphorbia*  §§  Briar. 
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SECTION    IV.    omitted. 

SECTION     V. 

I  ihall  not  go  into  a  detail  of  the  cul- 
tivation which  might  be  introduced  into 

Alpine  countries, but  barely  content 

myfclf  with  recommending  to  fuch  of 
my  readers  as  are  defirous  of  obtaining 
any  real  knowledge  upon  this  fubjcdt  (if 
this  Diflertation  be  honoured  with  fuch) 
the  excellent  obfervations  contained  in  a 
paper  upon  it  in  the  Ad:a  Stockholmienfia, 
founded  upon  the  beft  principles  of  bo- 
tanical knowledge,  and  from  which  the 
beft  inftruded  cannot  fail  of  receiving 
new  informations.  May  my  country  at 
fome  near  period  fee  their  utility,  and 
embrace  them. 


SEC- 
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SECTION    VI. 

Thofe  low  meadows  which  give  fuch 
abundant  crops  of  hay,  are  frequently 
ruined  by  the  Caterpillar  of  the  Phalaena 
calami tofa:  to  this  evil  there  is  no  re- 
medy ;  it  is  impoflible  for  the  farmer  to 
get  together  a  number  of  crows,  the  na- 
tural enemies  of  this  deftroyer;  the  Bo- 
tanift  therefore  will  teach  him  to  fow 
thefe  meadows  with  the  Alopecurus  pra- 
tenfis*,  which  always  efcapes  untouched, 
and  fupplies  an  equal  quantity  of  fodder. 


SECTION     VII. 

Thofe  who  have  feen  the  beautiful 
fields  of  England  and  France  covered 
with  the  Lucerne  and  '  Saintfoin,  upon 
their  return  have  endeavoured  to  intro- 
duce the  cultivation  of  thofe  plants  among 

u^ 

♦  Meadow  fox-tail  graft.  ^ . 
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us.  But  as  they  have  been  ignorant  of 
their  natural  ftations,  their  attempts  have 
been  fruftrated — while  the  Trifolium  hy- 
bridum*,  a  native  of  their  own  country, 
has  efcaped  their  attention,  which  is 
much  fuperior  to  the  two  former* 


SECTION     VIII. 

In  the  fouth  of  Europe,  medicinal 
plants  are  cultivated  with  great  care,  and 
enter  for  part  of  the  articles  of  its  com- 
merce with  thefe  northern  kingdoms ; 
whoever  fhould  attempt  to  naturalize 
them  here,  ought  to  be  an  experienced 
Botanift  left  he  lofe  his  labour;  but  to 
fuch  a  one  the  attempt  will  be  no  way 
difficult. 

SECTION  ix: 

There  are  many  poifonous  plants,  but 

which  are  only  fo  to  certain  animals,  as 

the 
♦  Hyluid  white  trefoil^ 
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the  Cicuta*,  the  Aconitum  "f*,  and  others, 
from  which  the  farmer  will  be  in  danger 
of  lofing  his  cattle  if  he  be  ignorant  of 
their  properties :  the  Anemone  nemo- 
rofa  J  kills  oxen  and  flieep,  if  fuch  beafts 
as  have  not  learned  the  properties  of  this 
plant  be  turned  into  places  where  it 
abounds. 


S  E  C  T  I  O  N     X. 

From  what  has  been  faid,  the  utility 
of  Natural  Hiftory  to  mankind  in  gene- 
ral is  fufficiently  evident.  Were  I  to 
purfue  this  fubjeft  through  all  thofc 
points  to  which  an  account  of  the  ad- 
vantages which  have  been  derived  from  a 
fcientific  aoplication  of  it  would  lead  me, 
the  pages  of  this  Eflay  would  grow  into 
volumes.— — I  fhall  barely  mention  the 
Kalendar  of  Flora,  which  was  firft  pro- 

pofed 

*  Water  hemlock.  f  Aconite. 

%  Wood  anemone. 
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pofed  by  our  Prefident,  and  is  of  fucfe 
ufe  in  the  fcience  of  cEconomics,  that  if 
it  had  received  its  ultimate  improvements, 
the  mofl  illiterate  countryman  would  ac- 
knowledge the  benefit  and  necefli ty  of 
our  refearches ;  as  by  this  means  he  would 
become  acquainted  with  the  proper  fca- 
fons  of  all   kinds    of  work   during  the 

greateft  part  of  the  year. By  this  we 

predid:  the  arrival  of  birds  of  paflage, 
and  the  fiflierman  knows  when  he  is  to 
expedt  fifh  of   certain  fpecies    near  the 

ihore: hence  we  gather    the   time  of 

fowing  and  harveft ;  the  flowers  of  plants 
even  indicate  whether  the  day  will  be  fair 
or  rainy,  which  is  a  knowledge  of  the 
greatefl  confequence  to  the  farmer,  when 
he  is  getting  in  the  fruits  of  the  earth. 

SECTION     XL 

I  do  not  fpeak  of  paflurcs  as  indiffer- 
ently furnifhing  food  to  all  animals,  but 
only  obferve  that  all  are  not  equally  pro- 
per 
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per  and  grateful  to  every  fpecies  :  In  fome, 
flieep  fucceed  beft,    in  others,  horfes,  in 

others,    neat   cattle   and   fwinc.- And 

therefore  I  ihould  cenfure  the  labours  of 
the  herdfman,  who  neglects  to  fearch  in 
the  Swedifh  Pan,  what  plants  are  the  beft 
food  for  his  flocks  and  herds ;  and  learn 
from  thence  to  feed  off  every  part  of 
his  meadows,  which  produces  different 
herbs,  with  its  proper  ftock.  There  is  a 
decifive  obfervation  of  our  Preiident,  Lin- 
naeus, upon  this  fubjea,  in  his  Tour  in 
Scania  j  he  there  mentions  a  certain  ifland 
which  abounded  with  the  Agroftis  arun- 
dinacea*;  the  goats  which  were  turned  to 
feed  upon  it  perifhed  by  famine,  but  the 
horfes  which  followed  them  grew  fat. — 
The  calf  fhrinks  and  declines  among  the 
moft  luxuriant  Ulmariae-f-,  the  goat  thrives 
no  where  better ;  and  even  the  poifonous 
CicutaJ  is  a  banquet  to  him.  Nothing 
is   either   univerfally  wholefome,  or  the 


con^ 


^  Rtii  bent-grafs,  f  Meadow  fweet. 

%  Water  hemlock. 


42  ONTHEUSEOF 

contrary,  nothing  fimply  poifonous,  but 
only  comparatively.  And  thus  every 
thing  contributes  to  the  utility  of  man, 
either  mediately  or  immediately. 

O  fortunatos  nimiuniy  fuaji  bona  norint 
Agricolas^  Virg. 

Thou  happy  peafant !    love   thy  calm 

retreat. 
Know  thine  own  good,  too  fortunately 

great. 


PART 
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CHAPTER       I. 

SECTION    I. 

HE  who  would  rear  flocks  and  herds 
(a  fecond  refource  which  provides 
aliment  for  man)  well,  and  with  profit, 
muft  alfo  be  acquainted  with  thofe  parts 
of  Natural  Hiftory  connedted  with  them ; 
both  to  enable  him  to  increafe  thofc  ufe-r 
ful  animals,  and  to  guard  them  from 
diftempers, 

Thofe    animals  of    the   4th  order  of 

/tcafls  called  the  Pecora,  are  what  I  here 

G  2  chiefly 
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chiefly  conlider  as  being  moil  ferviceable 
to  mankind.  The  mailer  of  a  farm  ought 
to  underiland  their  nature,  and  what  re- 
Jate;s  to  their  oeconomics ;  as  the  ufes  de- 
rived from  them,  their  beil  vegetable 
food,  what  on  the  contrary  is  detrimental 
to  them,  and  many  other  particulars, 
without  the  knowledge  of  which  he 
might  be  expofed,  perhaps,  to  the  fuddeu 
lofs  of  his  whole  flock. 


SECTION     II. 

Neat  cattle  are  the  natives  of  low  iitui 
ations,  therefore  they  grow  to  a  larger 
fize,  and  acquire  more  fleih  in  places  li- 
able to  be  flooded :  there  like  wife  cows 
produce  moil  milk,  as  we  fee  in  Holland: 
The  Cicuta*  and  Aconite  are  mortal  poi- 
fons  to  thefe  animals ;  and  if  the  plants 
be  not  carefully  eradicated  in  their  paf- 

tures,  they  are  frequently  poifoned.- 

The 

♦  Water  hemlock. 
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The  Herba  fanguinalis  of  the  ancients 
was  frequently  mortal  to  cattle,  unlcfs 
they  learned  when  young  to  avoid  it. — 
This  plant  is  no  other  than  the  Ane- 
mone nemorofa*,  which  thofe  beafls 
brought  up  where  it  abounds  always  leave 
untouched.  It  is  not  yet  found  in  low 
pafture,  and  the  cattle  which  are  turned 
out  of  fuch,  into  woodlands  where  it  is 
frequent,  are  attacked  upon  eating  it  with 
a  dyfentery  and  bloody  urine,  and  pre- 
fently  wajfte  away. They  feldom  de- 
vour the  Equifetum-f-,  except  in  thofe 
places  where  it  fprings  up  fo  thick  as  to 
exclude  all  other  herbs,  where  being 
compelled  to  feed  upon  it^  they  die  with 
a  confumption,  as  the  Dutch  have  ob- 
ferved  in  the  neighbourhood  of  Utrecht. 
Oxen  fatten  very  quick  upon  the  fea- 
coafts  where  the  Triglochin :{:,  their  moft 
favourite  food,  abounds.  Calves  often 
die  with  famine  in  thofe  inclofures  which 

abound 

*  Wood  anemone.  f  Horfe-taiJ. 

i  Arrow  f *^fs. 
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abound  with  the  Spirea  ulmaria*,  as  they 
cannot  cat  that  herb.  The  Oefti:a-f» 
greatly  harrafs  oxen;  if  they  be  fo  tied 
up  and  confined  in  fummer,  as  not  to  he 
able  to  avoid  their  depofiting  their  eggs 
upon  theni,  they  wafte  and  die:  not  to 
mention  "the  Conops  calcitrans  and  irri- 
tansj,  which  are  continually  tormenting 
them  when  they  have  not  full  liberty. 


SECTION     III. 

Grounds  that  are  dry,  open,  and  ex- 
pofed  to  the  wind,  are  good  for  flieep, 
who  fucced  very  ill  confined  in  a  fold : 
The  Feftuca  ovina§  is  their  beft  fodder^ 
and  they  fatten  upon  this  fooner  than 
upon  any  other  plant :  this  is  evident  in 
Gothland,  where  this.  Feftyica  abounds, 
and  hence  appears  the  reafpn  why  they  all 
rulh  with  fuch  avidity  to  places  where 

this 

*  Mcadow-fwcct.  X  Berk.  p.  178. 

•\  Breeze,  §  Shceps-fcfcuc. 
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this  plant  grows,  though  to  appearance 
naked  and  almoft  barren  :  a  particular  in- 
ftindl  fecms  almoft  to  guide  them,  and  if 
they  be  deprived  of  it,  they  by  no  means 
retain  fo  luxuriant  an  afpeft  of  health  : 
We  do  not  deny  that  they  can  fnbfift 
upon  other  grafles,  but  they  are  not  fo 
adapted  to  their  nourifliment,  therefore 
the  Feftuca  is  to  be  preferred :  this  makes 
the  propofition  very  clear,  that  many 
things  are  ufeful  to  man  remotely  and 
mediately,  w^hich  at  firft  view  feem  to 
have  no  connection  with  his  advantages.—' 
Thofe  negledled  weeds  which  afford  him 
no  food,  nor  minifter  apparently  to  his 
neceflities  in  any  other  manner,  yet  are 
the  favourite  fuftenance  of  thofe  animals 
whofe  flefh  we  feed  upon,  and  whofe  fur 
and  wool  is  our  raiment :  and  hence  they 
become  the  means  of  increafing  our  ac- 
commodations, and  rendering  them  more 
perfed:. 

Sheep 
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-  Sheep  are  afflid:ed  with  a  particular  dif- 
temper  when  they  drink  ftagnant  water ; 
the  Fafciola  hepatica*  is  found  in  their 
liver,  which  fweeps  them  off  by  thou** 
fands :  thofe  fhepherds,  therefore,  de- 
ferve  commendation,  who  frequently  in 
Spring  and  Autumn  give  their  fheep  fca- 
fait,  which  frees  them  from  this  terrible 
enemy.  Many  marfh  plants  are  likewife 
fatal  to  them,  which  they  never  touch 
unlefs  compelled,  as  the  Equifetum-f*, 
Ranunculus  flammula^,  Anthericum  offi- 
fragumj,  and  Myofotis  aquatica§;  but 
the  Kalmia  anguftifolia  and  latifolia|I,  of 
North  America,  are  the  moft  fatal  of  all 
vegetables  to  this  animal.  The  Oeftrum 
ovinum,  which  is  generated  in  the  cavity 
of  the  frontal  bone,  likewife  makes  them 
(brink  totally  away:  and  when  they  are 
ihut  up  in  a  clofe  pen,  they  are  fubjed: 

to 

*  Gourd-worm.  §  Water  moufe-car. 

t  Horfc-tail.  |  Narrow     and     broad- 
•    9  Lefs  Spearwort.  leaved  K. 

X  Marih  afhphodeU 
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to  the  mange,  a  diforder  very  malignant 
and  fatal,  unlefs  care  be  taken  to  keep 
them  from  it  by  the  ufe  of  Mufk. 


SECTION     IV. 

Goats  delight  in  climbing  the  higheft 
rocks,  and  therefore  ill  bear  confinement; 
the  Convallaria*,  Arnica -f,  and  Lichen  J, 
are  their  favourite  fogds,  which  abound 
in  thofe  elevated  fituations, — They  feed 
upon  young  leaves,  and  delight  in  vari- 
ety of  aliment ;  the  Aconite  is  mortal  to 
them,  yet  they  browze  upon  the  Cicuta§ 
with  impunity:  they  are  very  trouble- 
fome  to  the  hufbandman  by  their  agility 
in  leaping  over  his  hedges,  and  then  de-^ 
ftroying  his  crops  :  Anatomy  provides  us 
with  an  excellent  preventative  againft  this, 
by  a  ligament  upon  two  of  the  tendons  of 
their  hind  legs. 

H  SEC- 

♦  Lilly  of  the  v^lejr.  J  Livejr-wort. 

•f*  Arnica  §  Water  hemlock. 
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SECTION     V. 

The  Rhendeer  of  Lapland,  and  the 
Samojedes,  chiefly  fubfift  upon  the 
Lichen  rangiferinus-f- ;  they  inhabit  the 
coldeft  and  bleakeft  heads  of  the  Alps, 
and  therefore  are  not  fo  eafily  tamed  as 
the  Ox :  if  they  be  kept  in  too  clofe 
confinement,  they  are  tormented  with  the 
Oeftrum  rangiferinumj,  which  deftroys 
them ;  but  the  Naturalift  will  be  able  to 
apply  a  preventative  to  this  calamity. 


SECTION     VL 

Horfes  which  are  wanted  almoil:  in 
equal  numbers  with  oxen  for  the  various 
fervices  they  render  to  men,  delight  in 
woods  and  the  fhade  :  in  dry,  rocky  coun- 
tries, they  degenerate  in  fize,  as  the  hob- 
bies 

f  Rhcndccr' liverwort.  %  Rhendeer  gad-fly^ 
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bies  of  Oeland.  They  eat  Aconite,  but 
can  by  no  means  be  brought  to  touch  the 
Prunus  padus*,  of  which  they  deteft  the 
very  fmelL  If  they  take  up  with  their 
food  the  Curculio  paraplefticus  J,  which 
is  found  under  the  root  of  the  PheJ- 
landrium-f,  they  die  of  the  Paraplegia, 
a  paralytip  affliction  of  the  parts  under 
the  thorax.  Many  alfo  wafte  away  in 
fummer  with  the  Oeftrum  nafale||,  unlefs 
in  the  preceding  Autumn  their  jaws  have 
been  diligently  cleared  the  larvae  of  this 
infedt,  or  they  have  unftious  drafts 
given  to  them ;  oils  being  the  common 
poifon  of  all  infedls, 

SECTION     VII. 

He  who  attempts  the  deftruftion  of 
any  noxious  animal,  muft  acquaint  him- 
felf  with  its  nature  and  properties  from 
Natural  Hiftory:  Africa  abounds  with 
the  Hyaena,  and  it  would  deftroy  the 
H  2  hunter 

♦  Bird  cherry.  J  Berk.  97* 

f  Water  hemlock.  ||  Grey  fly. 
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hunter  if  he  did  not  know  that  it  feizes 

and  bites  every  thing  flung  at  it. Wc 

Ihould  very  often  not  be  able  to  efcape 
the  Wolf,  if  wc  were  not  acquainted 
with  his  circumfpedtive  and  cautious  ti^ 
midity  in  feizing  his  prey  in  the  woods ; 
that  he  is  afraid  of  a  rope  dragged  upon 
the  ground  ;  and  that  he  never  enters  the 
gate  of  an  inclofure,  but  leaps  over  the 
hedge.  The  Fox,  taught  by  an  inftinft 
little  inferior  to  reafon,  flees  from  the 
Imell  of  gunpowder. 


SECTION     VIII. 

The  Bats,  which  are  often  extremely 
troublefome,  are  very  eafily  caught  with 
the  head  of  the  Arctium*,  coloured  white, 
and  fufpended  in  the  air,  which  they 
miftake  for  the  Phalaena-f,  their  proper 
prey ;  Cats,  Tigers,  and  Lynces  are  eafily 
enticed  into  a  trap  by  th?  Marum,  or  Nc- 

petaj 

■^  Burdock.  <|  Motb« 
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peta*  ;  the  Sea  Calf  is  killed  by  a  flight 
ftrokc  upon  the  nofe,  the  hare  upon  the 
neck  ; .  the  Agaric,  or  an  egg,  furniihes  a 
bait  for  the  Weefel,  and  for  the  Martin 
and  Squirrel ;  the  Bear  is  eafily  killed  in 
winter  in  his  fleeping  time ;  the  wild 
Boar  is  deftroyed  by  pepper,  and  Swine 
are  kept  from  rooting,  by  cutting  a  ten- 
don in  the  nofe ;  the  Mus  terrcftris-f-, 
which  makes  fuch  havock  in  our  barns, 
is  efFecftually  gotten  rid  of  by  peas,  well 
fteeped  in  an  infufion  of  the  Veratrum  J, 
and  laid  in  their  holes ;  the  Rabbit  is 
taken  either  by  the  ferret  or  the  polcr 
cat ;  the  Hare,  notwithflanding  its  ipeed, 
never  attempts  to  leap  over  a  ftake  in  a^ 
hedge,  but  bites  it.  It  would  be  too  long 
to  enter  into  a  full  difcuflion  of  the  dif- 
ferent modes  by  which  the  Mammalia  axe 
cither  increafedor  exterminated. 


CHAP^ 

*  Cat-mint,  ,  f  Short^tailcd  field-moue. 

X  White  hellebore. 
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CHAPTER      IL 

SECTION    I. 

T  N  like  manner,  birds  obferve  the  laws 
A  which  nature  has  impofed  upon  them, 
and  he  who  expedts  to  make  profit  of 
them  muft  be  acquainted  with  their  pro- 
perties. A  flock  of  getfc  will  be  all 
killed  by  feeding  on  the  Petrofelinum*, 
when  they  break  into  a  garden;  and  they 
are  kept  out  of  a  field  by  furrounding  it 
with  a  horizontal  cord,  which  they  will 
not  ftep  over :  in  this  they  refemble  the 
ftag,  who  never  leaps  over  a  fence  with 
fuch  a  line  on  the  top  of  it. 

In  all  our  accounts  of  China,  we  read 
what  quantities  of  fifli  they  take  by  means 
of  the  Pelecanus  pifcator,  putting  a  ring 
round  his  neck ;  if  we  were  to  train  the 

Pele- 
♦  Alexanders^ 
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Pelecanus  carbo*,  the  fame  ufe  might  be 
made  of  that  bird,  who  likewifc  fubfifts 
on  fifh.  Jonfton  tells  us  of  an  otter  in 
Sweden  who  would  bring  fifli  out  of  the 
ftew-pond  into  the  kitchen  :  Our  poultry 
which  are  kept  within  in  winter,  are 
often  deftroyed  by  lice ;  the  man  who 
underftands  Natural  Hiftory  will  rid  them 
of  this  evil,  by  means  of  pepper.  It  is 
a  frequent  practice  to  fet  tl^e  eggs  of  a 
pea-fowl  under  a  hen,  a  bad  practice,  as 
the  hen  is  unable  to  rear  them  :  to  pre- 
ferve  ihem  alive,  the  greateflf  care  is  re- 
quifite  to  keep  them  from  feeding  upon 
the  flowers  of  elder,  which  is  as  mortal 
to  them,  as  its  berry  to  the  hen ;  and  it 
is  neceflary  that  the  perfon  who  brings 
them  up  fhould  know  what  fervice  the 
nettle  and  onion  does  them.  He  who  is 
acquainted  with  the  mode  of  the  Par- 
tridge burrowing  under  the  fnow,  will 
eafily  take  that  bird ;  the  Rallus  crex-j-  is 
taken  by  an  inftrument   which    imitates 

his 
*  Corvorant.  -f;  Land  rail. 
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his  note ;  and  the  Nightingale  is  caught 
alive  by  nets  placed  under  the  tree  where 
it  fings,  and  fed  with  the  eggs  of  pif- 
niires,  which  may  be  procured  in  great 
abundance  by  digging  up  one  of  their 
hills  on  a  warm,  funny  day,  then  holding 
feme  fhade  over  it ;  the  Falcon  is  takeij 
in  the  Alps  with  a  flying  dove,  while  the^ 
Lanius  excuhitor*  indicates  his  comings 

S  E  C  T  I  O  N    II. 

He  who  has  attained  the  knowledge  of 
the  migration  of  birds,  and  the  time  of 
their  arrival,  from  the  Kalendar  of  Flora,, 
knows  when  he  is  to  fet  his  fnares  for 
thofe  Myriads  of  the  Fringillae-f  that  an- 
nually arrive  in  Holland  in  the  Autumn, 
as  they  are  p;iiiing  to  their  winter  quar- 
ters in  the  fouth.  The  MergiJ,  that 
cover  our  lakes  in  fuch  multitudes,  are 
not  only  ealily  taken,  but  even  filh,  by 

their 

■^  Grea|  butcher  bird.  -f  Finches, 

t  Divers. 
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fheir  means,  by  thofe  who  know  their 
mode  of  fifhing.  The  multitude,  of  ob- 
fervations  which  I  might  add  here,  if  I 
were  to  go  through  all  that  might  be  faid 
upon  birds,  would  fender  this  branch  of 
my  fubjeft  too  prolix. 


CHAPTER       IIL 


S  E  C  T  I  O  N    I. 

TH  E  Lacerta  aquatica*,  the  worft 
enemy  of  the  fifh-pond,  is  eafily 
iilled  with  fea  fait.  Serpents  ar«  dc* 
youred  by  the  hog  and  the  ftork ;  they  are 
fafcinated  by  the  Ariftolochia  anguicida*^ 
of  Jacquin;  the  common  people  of  my 
native  country  rub  their  hands  with  frelh 
Ligufticum  levifticum  J,  (which  is  named 

I  in 

♦  Water-newt.  t  Mexican  Ar. 

X  Lovage. 
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in  our  language  Sorja,  and  is  fo  common 
in  Ruilia  that  few  gardens  arc  found 
without  it:)  thus  they  handle  the  moft 
foifonous  fnake  with  impunity,  and  hold 
th^m  in  their  hands  motionlefs  and  fafci- 
nated ;  and  the  fanie  account  I  have 
likewife  received  from  Siberia. 

SECTION     IL 

He  who  would  take  the  L^prey 
fhould  be  acquainted  that  they  change 
their  place  only  in  the  darkeft  night,  and 
that  they  plunge  to  the  bottom  of  the 
deepeft  pools  of  rivers,  where  they  are 
^afily  caught  by  means  of  a  hollow  cone : 
the  ftroke  of  the  torpedo  is  only  to  be 
avoided  by  holding  the  breath,  the  ftrong- 
eft  man  otherwife  cannot  refift  it* 


SEC- 
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SECTION     IIL 

:  The  fiflierman  will  fucceed  beft  who 
knows  the  feafon  of  the  arrival  of  fifli 
upon  the  fhores  from  the  Kalendar  of 
Flora,  and  upon  what  bottoms  they  are 
found :  thus  the  Bream  feeks  a  graily 
Ihore, .the  Roach  ftony  ground,  Salmon 
white  clifts  by  which  they  are  inticed  to 
chalky  fea  rocks — and  the  Pearch  loves 
Aony  rocks,  and  at  different  hours  of  the 
day  leaves  the  (hallows  for  the  deeps, — 
Unlefs  thefe  obfervations  be  attended  to, 
it  will  be  in  vain  to  hope  to  take  them  : 
when  roads  in  winter  crofs  frozen  lakes, 
the  dung  of  the  beafts  which  pafs  over 
them  fublides  to  the  bottom  at  the  thaw 
in  Spring;  that  part  of  the  foil  being 
enriched  by  it,  the  fifh  are  afTembled 
there  for  food ;  and  he  who  knows  the 
tra(3:  where  it  is  pafled,  is  certain  of  a 
plentiful  prey. 

Iz  SEC- 


^o  ON    THE    USE    OF 


SECTION    IV. 

He  who  would  take  the  eel  nqiuft  btf 
acquainted  with  its  ways  beneath  tht 
mud,  their  migrations  in  the  dark,  and 
their  antipathy  to  white  colours,  and 
thus  he  will  eafily  fucceed :  he  who  woulcl 
catch  the  Ammodites*  fliould  know  that 
they  frequent  white  fands,  and  when  they 
are  frightened  gather  themfelves  round 
in.  a  fpiral :  to  take  the  Cottus  gobius-f, 
we  muft  undcrftand  how  it  forms  its 
neft  and  broods  upon  its  eggs  :  Bello^ 
nius  has  told  the  method  by  which  the 
Labri  J  are  taken  in  Crete  by  the  affift- 
ance  of  an  herb,  which  is  probably  the 
Phafeolus^ :  the  Pike  fwims  toward  a 
light,  and  remains  there  as  if  ftricken 
^yith  admiration,  and  is  very  eafily  taken  ^ 
with  a  three-pronged  fpear  5  and  the  Carp 

eludes 

*Sand-eeL  J  WrafTe. 

«f  Bull-head.  r§  Kidney-bean« 
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eludes  our  nets  if  the  water  be  not  pud- 
dled. 


SECTION     V. 

He  who  would  make  a  fifli  pond,  fliould 
know  that  fifli  do  not  thrive  in  fpring 
water,  but  in  fuch  as  covers  a  bot- 
tom, of  good  earth;  he  will  be  upon  his 
guard  againft  the  pike,  the  water  tiger, 
which  is  difleminated  by  water-fowl; 
fuch  a  pond  therefore  requires  to  be 
cleared  once  in  five  years ;  but  enough  of 
this  fubjed:. 


CHAP-. 
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CHAPTER      IV* 

SECTION     I, 

TN SECTS  which  are  of  fuch  general 
utility  in  the  oeconomy  of  nature,  in- 
particular  cafes  are  often  very  deftrudtive* 
It  would  exceed  my  ability  to  defcribc 
any  one  part  of  their  province  in  the 
animal^  kingdom,  I  fliall  therefore  con- 
fine myfelf  in  a  very  narrow  limit.  The 
Blatta  lucifuga  are  driven  away  by  light, 
and  killed  by  froft ;  the  Grylli  domeilici* 
are  killed  by  the  bark  of  the  poplar,  but 
frefh  Daucus,  mixed  with  flour  and  arfe- 
nic,  is  more  fatal  to  them,  for  they  are 
very  fond  of  the  fcrapings  of  the  Dancus ; 
Poda  afTures  us  that  the  Blattaj  will  not 
live  with  thefe  Grylli.  The  Bug,  the 
worft  inmate  to  man  of  this  clafs,  is  ex- 
pelled 
*  Houfe-cricket. 
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pelled  by  a  great  many  difFercnt  means, 
but  the  beft  is  the  Cimicifuga  fa^tida*,  a 
plant  which  is  a  native  of  my  country. 
Ammannus  has  defcribed  it  in  the  76  th 
page  of  his  account  of  the  plants  of 
Ruffia  under  the  title  of  the  Stinking 
Thalidtroides,  refembling  the  herb  Chrif- 
topher :  and  Mcflerfchmidius,  in  the  Ifis 
Siberica,  gives  it  the  following  character 
and  name :  Cimicifuga  foetida  with  the 
leaves  of  the  herb  Chriilopher,  bearing 
a  thyrfus  of  yellow  male  flowers,  with  a 
red  villous  feed,  the  feed  vefTel  in  the 
form  of  a  horn.  This  whole  plant  fo 
refembles  the  Adtaea  racemofa-f,  that  it  is 
difficult  to  diftinguifh  them  when  not  in 
flower ;  but  in  the  fruftification  it  greatly 
difl?ers  from  it,  the  Cimicifuga  having 
four  pifliils,  the  Adta^a  but  one.  Jac- 
quin  fays  that  it  is  a  native  of  the  Car- 
pathian mountains ;  it  has  obtained  the 
name  of  Cimicifuga,  or  bug-banp,  both 
in  Siberia  and  Tartary,  from  its  property 

in 

*  Fetid  bu<rbane.  f  Black  fnake  root. 
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in  driving  away  thofe  infedls  ;  and  thd 
Bo.tanifts  of  thofe  parts  of  Europe  which 
are  infefted  by  them,  have  long  defired  to 
naturalize  it  in  their  feveral  countries* 


SECTION     II. 

The  Coccus*  is  an  American  infeft 
which  the  Europeans  purchafe  for  dying 
at  a  great  expence;  its  colour  much  ex- 
ceeds in  brilliancy  the  purple  of  the  an- 
cients. The  Botanift  knows  how  eafy  it 
would  be  to  feed  this  infed  in  our  Eu-» 
ropean  gardens,  taking  care  to  protect  it 
from  all  fmoke.    . 


SECTION     III. 

To  make  the  Bees  a  profitable  article 
requires  an  extenfive  knowledge  of  Na- 
tural Hiftory;  to   this  end   we  muft  be 

acquainted 

*  CoccincaU 
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acquainted  with  their  female  government, 
the  neutral  working  bee,  the  male  drone, 
thofe  flowers  which  produce  mod:  wax 
and  honey,  and  how  we  are  to  guard 
them  from  their  enemies. 


SECTION     IV. 

The  Silk  worm  is  a  reptile  which  feems 
almofl  beneath  cpntempt,  but  yet  is  mofl: 
ufcful  to  man;  as  it  not  only  repays 
largely  the  private  cares  of  the  culti- 
vator, but  as  it  confers  opulence  on  en- 
tire kingdoms.  Yet  we  can  exped:  no 
profit  from  feeding  the  filk  worm  unlefs 
we  underfland  its  metamorphofes,  its  pe- 
riods of  fleeping,  and  the  culture  of  the 
Mulberry ;  with  the  leaves  of  which,  if 
the  Caterpillar  be  not  fupplied,  the  hope 
of  this  rich  produftion  perifhes,  the  in- 
fers continually  dying  with  famine. 


K  SEC- 
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SECTION     V- 

The  flea,  a  more  inveterate  enemy  to 
men  than  women,  is.ealily  deft roycd  with 
a  hare-fkin,  when  we  know  the  nature 
of  that  quadrupede, 

Lice  are  killed  by  mercury,  Veratrum*, 
Apium-j-,  MenifpermumJ,  Ruta§,  Lau- 
rus||.  Crocus  f,  Penguicula**,  oil,  and 
tobacco. 


SECTION     VI, 

The  Earth  worms  in  our  gardens  arc 
extirpated  by  foot.  Leeches  and  the  Ler- 
naea  by  fea  fait.  But  here  we  muft  con- 
clude. 


*  White  hellebore. 
f  Parflcy. 
X  Moonfeed, 
$Rue. 


From 


H  Laurel. 
^  Crocus. 
**  Butterwort, 
tt  Berk.  193. 
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From  the  few  examples  which  I  have 
brought,  I  think  the  neccflity  evident 
that  every  one  who  would  rear  ^nd  mul- 
tiply for  his  accommodation  either  vege- 
tables or  animals,  ought  to  ftudy  their 
properties  and  mode  of  fubfiftence,  and 
thofe  law's  which  the  great  Founder  of 
Nature  has  impofed  upon  the  inftinfts  of 
every  individual,  both  for  its  own  pre- 
fervation,  and  that  of  the.  general  order; 
that  fo  following  the  guidance  of  nature, 
he  may  provide  food,  habitation,  and 
every  other  requifite  for  their  fubfiftence 
and  multiplication :  but  let  him  ftudy 
Nature,  her  oeconomy  and  police,  not 
only  for  the  purpofes  of  gain,  but  for  the 
pleafure  and  Virtue  which  is  infpired  by 
the  contemplation  of  the  goodnefs  of  God 
to  man. 


K2  y-^;no 
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(J)  No  true  tea  plant  had  been  introduced  into  Europe 
before  the  year  1763  ;  its  feeds  abound  with  oil,  which 
becomes  rancid,  and  deftroys  their  vegetating  power  in 
paffing  the  line. — Lagerftrom,  counfellor  of  commerce 
in  Sweden,  brought  two  plants,  fuppofed  to  be  of  this 
fpecies,  to  Upfal  j  their  fruftification  betrayed  the 
fraud  of  the  perfons  they  had  been  bought  of  in  China^ 
and  flicwed  them  to  be  the  Camellia  ;  the  Abbe  Gal- 
leau  has  been  lately  deceived  by  the  Chinefe  in  the  fame 

manner. The  plant  that  generally  goes  under  that 

name  in  Botanical  gardens  is  the  Cafline. 

Linnseus,  for  twenty  fuccefEve  years,  ftudied  to  in- 
troduce this  plant  into  Europe  without  fuccefs  j  he 
fowed  the  feeds  twenty  times  :  but,  by  his  inftruftion, 
Charles  Guftavus  Ekeberg,  captain  of  a  Swedifh  vef- 
fel  trading  to  China,  fowed  the  frefli  feeds  in  a  garden- 
pot  before  he  left  that  coaft ;  the  experiment  fucceeded, 
and  theft,  which  were  the  firft  tea  plants  imported  into 
Europe,  arrived  fafe  Oftober  3,  1763,  and  were  fent 
to  Upfal. 

There  is  little  doubt  but  the  tea  may  become  a  com- 
mon objeft  of  cultivation  in  Europe :  it  grows  fpon- 
taneoufly  from  Canton,  which  is  under  the  tropic,  to 
Pekin,  in  the  40th  degree  of  North  latitude  :  but  the 
fe verity  of  the  winters  on  the  eaftern  part  of  the  Con 
tincnt  is  much  more  than  what  we  experience  in  fimilar 
latitudes  in  Europe :  by  the  metereological  obfervations 
of  the  Miifioncrs,  the  cold  of  that  feafon  at  Pekin  is 
far  more  intenfe  than  that  of  Stockholm. 

Am.  Acad.  v.  7.  239. 
Mr. 
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Mr.  Cullum  has  found  *  *  that  it  bears  the  open  air 
in  England  without  the  fllghteft  protctSlion  in  the  fe- 
vered winter." 


(B)  Since  the  writing  of  this  Diffcrtation  (1766) 
this  conjecture  has  been  verified.  In  1768  Monf.  le 
Poivre,  Intend  ant  of  the  iilands  of  Bourbon  and 
and  France,  formed  a  plan  to  introduce  the  cultivation 

of  this  plant  into  the  French  iflands  in  Africa. The 

firft  expedition  to  the  Moluccas  to  obtain  plants  and 
feeds  was  not  attended  with  fuccefs  5  a  fecopd  took 
place  the  year  after,  1769;  and  having  touched  at 
four  or  five  iflands  with  no  better  fortune  than  before, 
ilicy  were  fuppjied  by  the  king  of  Gueby  with  frelh 
nutmegs,  and  the  plants  ajwl  feeds  of  the  Clove,  Com- 
ing back  to  the  Ifle  of  France,  they  there  found  Monf. 
Bougainville  (who  was  on  his  return  from  his  cele- 
brated voyage  round  the  world)  with  Monf.  Commer- 
fon,  whofe  zeal  for  the  improvement  of  Botany  had 
engaged  him  to  accompany  that  circum-navigator,  who 
by  a  certificate  verified  the  plants  and  feeds  brought 
back.  Their  exportation  was  immediately  forbidden 
by  ordinance  :  but  the  plants  and  feeds  not  fucceed- 
ing,  the  Intendant  fitted  out  two  veflcls  the  follov/ing 
year  for  the  ifland  of  Gueby,  where  they  fupplied  them- 
felves  afrefh :  and  Monf.  Le  Poivre,  before  he  quitted 
his  government,  had  the  pleafure  of  having  done  his 
country  the  important  fervice  of  introducing  the  Nut- 
meg and  Clove  into  the  iflands  of  France,  Bourbon, 

and  Sechelles. 

This 


^o  ONTHEUSEOF 

This  event  turned  the  attention  of  Monf.  Maillard 
(who  occupied  a  poft  of  diftinftion  at  Cayenne,  but 
happened  to  be  in  France  when  the  intelligence  was  re- 
ceived) to  the  fuperior  probability  of  raifing  the  fpice 
plants  with  fuccefs  in  that  ifland ;  its  climate  being 
more  fimilar  to  that  of  the  Moluccas,  than  thofe  oc- 
cupied by  the  French  in  Africa.  He  communicated 
his  ideas  to  the  Minifter,  by  whom  they  were  approved. 
He  was  honoured  with  the  appointment  of  fucceeding 
Monf.  Poivre,  Intendant  of  the  Eaftern  iflands :  and 
having  thus  every  facility  of  reducing  his  plan  into  ex- 
ecution, h^  fent  plants  and  feeds  of  the  fpice  trees  to 
Cayenne  in  1773,  and  the  refult  fully  juftified  bis 
views:  the  Cloves  raifed  there,  fpecimens  of  which 
have  been  produced  before  the  Academy  of  Sciences  at 
Paris,  feem  to  be  fomewhat  fuperior  to  thofe  from  the 
ifland  of  Bourbon,  and  pcrfedly  equal  to  the  Clove  of 
the  Moluccas. 

Extraft  from  Mem.  of  the  Abbe  TefEcr 
Journal  de  Rozier,  vol.  14,  p.  47. 
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DISSERTATION    II. 

ON    T  H  E 

INC     REASE 

OF     THE 

HABITABLE    EARTH- 

By     L   I  N  N  JE    U  S. 

Amaen.  Acad.  v.  2.  p.  409- 


SUMMARY. 

IntroduSiion r  Propojition  Sexual 

pairs ^  of  animals  only  created p^oof\ 

from  the  progrejfional  increafe  of  mankind 

?^^^  ^/c?^^  originally  covered  by  the 

fea  except  a  Jingle  ijlandy  Paradife 

%vhicb  muji  have  contained  all  animals 

and 
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and  plants proof  a  priori ,  their  being 

named  by  Addm-^ — ^Eafth  could  not  hav^ 
been  filled  with  animals  at  the  creation 
to  be  defiroyed  at  the  deiu'ge'^'^--^a  pofte,- 
riorifrom  the  prefent  fiate  of  the  earth 
■  from  fea  ports- coafls water 


marks  on   inland  rocks y  mountains 
majfes  of  fione  apparently  lodged  by  the 

fea Annual  decrement  of  the  fea  4 

in<:bes  5  Ufies--^ — Sheik  in  ctdcari^tts 
earth  not  left  by  the  Deluge Sea  be- 
comes deiepery    land  brmder immenfe 

fiones  brought  by  the  fea  from  great  dif- 

tances p'^oof  of  the  pojjibility  of  this 

Paradife  an  ifiand  under  the  Equa^ 

tory  with  a  high  mountain  in  the  midft. 
Plants  and  animals  of  the  frigid  zone 

would  live  on  the  fummit temperate 

on   the  fides.     Enow    vegetables    would 

be  produced  to  cover  the  face  of  the  earth 

difperfed  by  feeds ^  their  number  in 

a  fingle  plants by  running  roots  and 

infieSled  branches by  Autumnal  winds 

From    the    height    of  the  trunks 
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of  trees y  and  other  circumjiances  of  their 

form by   animals Rivers the 

fea Rains Creeping  feeds po- 

ftion  of  feed  vejjels Prefcrvation  for 

many  years Conclufon. 


Venient  annis 

Secula  feriSf  qtitbus  oceanus 

Vincula  rerum  laxet^  ^  ingens 

Pateat  tcUus^  ^PhPl'  ncvos 

Detegat  orbes ;  nee  fit  terrts 

Ultima  Thule.  Sencc.  Med.  374* 

The  years  hold  on  their  fated  way. 
When  ocean  fhall  yield  up  to  day 
The  realms  that  whelmed  in  darkncfs  fleep, 
Ingulph'd  beneath  his  fluggi/h  deep  ; 
And  ftrctching  far  beyond  her  utmoft  fliore, 
Kemoteft  Thule  view  new  worlds  unknown  before. 


SCRIPTURE  and  reafon  equally  af- 
fures  us  that  this  aftonifhing  machine, 
the  Univerfe,  was  produced  and  created 
by  an   infinite  Architect.      For  nothing 
is,  without  a  caufe;   nor  can  man,  en- 
L  dued 
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dued  with  reafofi,  admit  an  infinite  feries 
of  fecondary  caufes»:  we  muft  flop  there- 
fore at  fomc  limit  in  this  progreffion;  a 
primaiy,  infinite,  and  abfoltttely  perfedt 
caiife. 

Let  us  refled:  upon  our  own  natures, 
let  us  confider  animals  and  infeds,  let  us 
contemplate  a  fingle  vegetable,  we  every 
where  difcover  the  moft  admirable  wif- 
dom,  inimitable  by  any  human  or  finite 
art :  What  genius,  what  art,  can  imi- 
tate one  of  thofe  fibres  whofe  various 
and  infinite  complications  form  the  hu- 
man body  r  in  its  moft  minute  filament 
we  fee  the  finger  of  God,  and  the  feal  of 
the  great  Artificer  of  Univerfal  Nature. 
If  we  turn  our  attention  to  the  properties 
of  the  elements,  the  mind  is  loft  in  its 
own  aftonifhment :  If  we  furvey  the  ftars 
removed  from  us  by  fuch  immenfe  fpaces 
(either  by  unaffifted  fight,  or  by  thofe  in- 
rtruments  with  which  art  has  improved 
it)  confider  their  laws,  their  magnitudes, 

their 
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their  courfes  in  the  depths  of  an  infinite 
fpace ;  prefcribed  to  hours,  minutes,  mo- 
ments, our  mind  muft  be  filled  with  the 
idea  of  an  infinite  power  and  wifdom,  and 
their  infinite  Architect.  The  life  of  man 
would  be  infufficient  to  recapitulate  in 
the  briefeft  manner  all  the  feparate  won- 
ders of  his  production,  much  more  tho- 
roughly and  fully  to  confider  them. 

Under  the  proted:ion  of  this  gracious 
being,  I  have  determined  on  this  occafion 
to  enter  into  the  reafons  which  have  in- 
duced me  to  believe, 

That  at  the  beginning  to  the  world,  there 
was  created  only  one  Jingle  fexual  pair  of 
every  /pedes  of  living  things. 

To  the  proofs  of  this  propofition,  I 
requeft  thofe  who  are  my  auditors  to  lend 
a  favourable  ear  and  willing  attention. 


L  2  Our 
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Our  holy  Faith  inftruds  us  to  believe 
that  the  Divinity  created  a  fingle  pair  of 
the  human  kind,  one  individual  Male, 
the  other  Female :  The  facred  writings 
of  Mofes  acquaint  us  that  they  were 
placed  in  the  Garden  of  Eden,  and  that 
Adam  there  gave  names  to  every  fpecies 
of  animal,  Grod  caufing  them  to  appear 
before  him. 

By  a  fexual  pair  I  mean  one  male,  and 
bne  female  in  every  fpecies  where  the  in- 
dividuals differ  in  fex  :  but  there  are  cer- 
tain clafTes  of  animals  natural  Herma- 
phrodites, and  of  thefe  only  a  fingle  in- 
dividual was  originally  formed  in'  each 
kind. 

Experience  teaches  that  in  fingle  and 
cxclufive  marriages  both  in  men  and  ani- 
mals, the  offspring  produced  exceeds  the 
number  of  the  parents. —-Thefe  as  they 
grow  up  become  further  multiplied ;  thus 
in  the  defcending  line,  in  every  ftep  which 

we 
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we  flop  to  confidcr,  we  find  the  numbers 
always  greater  than  in  the  next  above 
which  immediately  precedes  it ;  and  the 
numbers  of  every  fpecies  now  exceed 
what  they  formerly  were.  If  we  trace 
this  train  back  in  the  oppofite  order,  and 
confider  the  afcending  feries,  we  fhall 
find  the  number  of  individuals  lefs  and  . 
lefs  at  every  ftep*;  fo  that  many  owe 
their  origin  to  few,  thefe  to  ftill  fewer, 
>and  fo  on  till  the  decreafing  progreffion 
terminates  in  an  individual  pair ;  and  the 
firft  link  in  this  chain  of  fecondary 
caufes  muft  be  referred  to  an-  a(5t  of  crea-i 
tion  in  the  Deity.  - 

To  enter  into  the  remainer  of  this  fub- 
jed:  with  as  much  brevity  as  poffible,  I 
thii>k  myfelf  not  greatly  in  danger  of  er- 
ror in  laying  down  the  following  propo- 
fition :  *'  T^hat  the  Continent  in  the  Jirji. 
ages  of  the  world  lay  itnmerfed  under  the 
Jka^  except  a  Jingle  ijland  in  the  midji  of 
this  i/nmenfe  ocean  \  "where  all  ani?nals  lived 

com^ 
♦  Sec  Note  [jI)  at  the  end  of  this  Eflay. 


7^         INCREASE  OF  THE 

commodioujlyf  and  all  vegetables  were  pro^ 
duced  the  greateji  luxuriance^ 

Nos  manet  oceanus  circumvagus :  arva  beat  a 
Petamus  arva,  divites  et  infulas. 

Unbounded  ocean  opens  to  our  courfe 
Thofe  golden  ifles  the  fields,  the  happy 

vales. 
Invite  our  bark,  and  call  our  fwelling 

fails. 

We  had  before  learned  from  the  decla- 
rations of  revelation,  and  the  teftimony 
of  reafon,  that  of  mankind  a  fingle  indi- 
vidual only  of  each  fex  was  created.  By 
the  Mofaic  Hiftory  we  are  informed  that 
Paradife  was  given  to  Adam  for  an  habi- 
tation, and  that  the  various  fpecies  of 
Animals  contributed  there  to  his  pleafure 
and  conveniency. 

Now  if  all  the  animals  were  in  Para- 
dife, which  appears  from  Adam's  giving 

them 
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them  names,  all  the  infedts  muft  have 
been  inhabitants  of  Paradife ;  and  there- 
fore all  the  fpecies  of  vegetables  muft: 
have  had  their  ftations  affigned  them  in 
this  delightful  garden.  For  every  vege- 
table nourishes  its  peculiar  infedt,  and 
mofl:  infers  are  confined  for  their  food  to 
particular  vegetables. 

An  infinite  number  of  examples  may 
be  brought  in  proof  of  this. 

The  Silk  worm  cannot  live  or  be  pro- 
pagated but  where  mulberry- tree  is  plen- 
tiful. 

The  Coccionella  lives  upon  ihe  Indiaa 
fig  only. 

Some  fpeeies  of  fifh  fubfift  only  upon 
particular  worms,  as  the  Greenland  whale 
upon  the  Medufa*.  Some  live  only  upon 
herbs,  as  the  Cretan  Scarus,  or  Char. 

There 

*  Sea  pettlc. 
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There  arc  birds  who  feed  only  uport 
certain  berries,  as  the  Ficedula*,  upon 
figs  and  grapes.  Others  who  eat  nothing 
but  particukr  kinds  of  infe<5ts  allotted  ta 
them,  as  the  Pici-f-:  thus  files  are  the 
food  of  the  MufcicapaJ, — Shell  fifh  to 
the  Haematopos§,  Ants  to  the  Myrme- 
cophaga.  Earth  worms  to  the  mole,  the 
nodiurnal  Phala^nae  to  the  Bat||. 

Filh  and  birds  of  prey  live  upon  other 
fpecics  of  their  awn  tribe,  they  are  the- 
Hunters  of  their  refpedtivc  elements. 

Thus  one  animal  by  the  death  of  ano-* 
ther  fupports  its  life,  which  it  cannot  pro- 
long unlefs  it  finds  a  table  fpread,  fuited 
to  its  natural  appetite, 

Befide  if  that  part  of  the  globe  occu- 
pied by  land  and  the  continent  had  beefi 

originally 

*  Kig-pcckcr.  t  Fly-catcher, 

f  Wood-pcckcr.  §  Sea  pie. 

II  Sec  Note  (B)  at  the  end  of  this  Eflliy^ 
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originally  of  the  fame  extent  which  it  is 
this  day,  it  would  have  been  difficult  and 
almoft  impoffible  for  Adam  to  have  found 
every  animal ;  their  natural  wildnefs  would 
prefently  have  difperfcd  them  over  the 
whole  earth  :  to  think  the  land  was  origi- 
nally created  of  the  fame  fize  that  it  is  at 
prefent,  equally  full  of  herbs  and  trees, 
equally  inhabited  by  animals,  and  only 
two  of  the  human  fpecies  placed  in  a  fin- 
gle  corner  of  it,  is  as  abfurd  as  to  fup- 
pofe  the  planet  Jupiter  fimilar  in  all  re- 
fpeiSs  to  our  globe,  and  abounding  in  plants 
and  animals,  but  not  to  be  inhabited  by 
man  or  any  other  rational  being,  to  confider 
this  fcene  of  beauty,  and  repay  the  debt 
of  glory  to  his  Creator. 

Is  it  credible  that  the  Deity  fliould 
have  replenifhed  the  whole  earth  with 
animals  to  deftroy  them  all  in  a  little  time 
by  a  flood,  except  a  pair  of  each  fpecies 
preferved  in  the  ark  ? 

M  He 
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He  who  has  ordered  all  diings  with  the 
moft  fingular  wifdom,  and  has  regulate^ 
the  number  of  the  off&pring  of  every  kind 
of  animal  with  a  proportion  fo  exa<a,  em-* 
ployed  certainly  as  accurate  a  calculation  in 
creating  them.  H^  has  done  ijothing  in 
vain,  noithing  inconfiftent  with  the  laws  h« 
has  once  laid  down;  if  we  fhould  admit  that 
many  individuals  of  any  fpecies  of  living 
thing  were  created  and  difperfed  over  all 
the  world,  we  at  once  affign  limits  to  crea- 
tion beyond  which  it  couH  not  extend  : 
and  what  reafon  can  ,pkad  for  multiplying 
creations  in  one  fpecies,  when  by  that  of 
a  few,  a  fingle  pair,  a  fingle  individual 
the  fame  might  be  obtained. 

Let  us  now  proceed  to  the  confidera- 
tion  of  the  earth  itfelf,  and  we  hope  the 
truth  of  this  propofition  will  dearly  ap-I 
pear  a  pofteriori. 

It  is  evident  from  ocular  iufpedlipn  that 
the  lands  increafes  from  year  to  year,  and 

that 
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that  the  bounds  of  our  continent  are  ex- 
tended. 

We  fee  the  fea  ports  of  Eaft  and  Weft 
Bothnia  every  year  decreafing,  and  be- 
6dnimg  incapable  of  admitting  veflels,  by 
tiie  fand  and  foil  thrown  up,  which  are 
always  adding  liew  increments  to  the 
£bore :  the  inhabitants  of  the  ports  arc 
obliged  to  change  their  feats,  and  fome- 
times  remove  a  quarter  of  a  mile  nearer 
the  fea ',  of  this  we  have  feen  examples  at 
Pithoa,  Luloa  and  Hudwickval.— ^ — On 
the  Eaftern  fide  of  Gothland  near  Ho- 
horg,  the  increafe  of  the  continent  for 
the  laft  90  years  is  diftin<3:ly  vifible,  be- 
ing about  2  or  3  toifes  annually. — Near 
Slite  and  Kylle,  in  the  fame  country,  ar& 
cnonnoits  ftones  which  rudely  reprefent 
large  temples,  giants,  and  Coloflal  ftatues 
in  their  BMgnitude,  yet  worked  out  of 
the  moft  folid  rock  by  the  force  of  the 
^tcr. 

M2  The 
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The  two  very  tall  mountains  of  Torf- 
burg  and  Hoburg,  in  Gothland,  are 
formed  of  calcarious  rock,  and  were 
marked  and  hollowed  out  by  the  force  of 
the  water  at  the  fame  time  that  all  Goth- 
land lay  immerfed  in  the  fea,  except  thefe 
two  mountains,  which  raifcd  their  heads 
out  of  the  deep  in  the  fame  manner,  and 
with  a  fimilar  appearance  to  the  Caroli- 
nian iflands  in  their  prefent  ftate. 

It  is  impoffible  to  fee  without  admira- 
tion the  immenfe  mafles  of  ftone  and  rock 
which  every  where  lie  fcattered  without 
order  upon  the  face  of  the  earth ;  when 
broken  they  are  found  to  confift  of  mica, 
quartz,  and  fpat;  an  evident  indication 
that  they  (as  well  as  all  other  ftones)  were 
formed  of  earth,  and  produced  in  fubter- 
raneous  places ;  but  by  the  force  of  the 
waves  they  were  freed  from  the  fupcrin- 
cumbent  earth,  and  caft  upon  the  fhore; 
as  we  frequently  fee  fimilar  mafles  upon 
the  coafts. 

The 
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The  inhabitants  of  Weft  Bothnia  have 
obfcrved  by  marks  upon  jiones  (rocks  ?) 
that  the  fea  decreafes  every  ten  years  four 
inches  five  lines  perpendicularly;  which 
amounts  in  an  age  to  four  iittt  five  inches* 
According  to  which  calculation  6000  years 
ago  the  fea  was  240  feet  deeper  than  it  is 
at  this  prefent*. 

To  thefe  proofs  we  may  add  the  infinite 
number  of  fhells  of  fea  fifli  found  in  cal- 

carious    mountains, The  calcarious 

Mountains  at  Raetvic  and  Dalicum  arc 
full  of  petrified  Conchs  and  Orthocerotes. 

r-That  Conchaceous  earth  fo  frequent 

in  Helfingia  is  all  compofed  of  fragments 
of  Mytuli-f-,  or  conchs,  of  a  dirty  yel- 
low colour :  no  man  can  be  ignorant  that 
the  fea,  not  the  dry  land,  was  the  place 
of  their  produdtion;  that  thefe  Conchs 
and  bivalves  are  found  at  a  certain  diftance 

from 

♦  A.  Celfii  Obf.  in  Afl:.  Acad.   &c.  Sueciae  1749, 
P-  33?     See  alfo  Note  (C)  at  the  end  of  this  Effay. 
f  Mufcles. 
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from  land,  and  not  in  the  deeps ;  who 
does  not  fee  the  fea  caft  forth  upon  the 
fhore  the  teftaceous  coverings  of  its  dead 
fhell  fifh  ? — Hence  we  infer  that  the  fea 
once  penetrated  20  miles  up  into  Dale- 
karlia^  or  further,  wherever  any  veftigea 
of  fhells  are  to  be  difcovered. 

Fldi  faSias  ex  aqiiore  terras^ 
Et  procul  a  pelago  concha  jacuere  marina^ 
Et  vetus  inventa  ejl  in  inontihus  anchora  fummis^ 

Thefe  eyes  have  (ccn 
New  plains  extend  where  ocean  rolled  before. 
The  Conch  far  diftant  from  his  fea-beat  iliore  ;     - 
And  on  the  Pine-robed  Alps  cloud-cinftured  head 
The  mouldering  anchor  for  long  ages  laid.        * 

Whoever  afcribes  thefe  circumftances 
to  the  Deluge,  which  came  fuddenly  and 
was  as  fuddenly  part,  muft  be  totally  ig- 
norant in  Natural  Philofophy ;  and  if  he 
fees  any  thing,  fees  with  the  eyes  of 
others. 

The 
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The  fea  every  year  becomes  deeper  by 
caAing  up  earth,  fand,  and  ftones  upoa 
the  fhores,  hence  the  earth  increafes  in 
breadth,  the  fea  in  depth,  and  occupiei 
the_void  fpace  made  by  the  earthy  matter 
it  cafts  up,  while  it  is  ftreightnied  oa 
every  fide  in  narrower  limits. 

About  Hoburg  in  Gothland  I  have  feea 
immenfe  ftones,  moveable  by  no  animals 
or  human  art,  yet  caft  up  by  the  fea  upon 
the  (hore :  they  confifted  of  pure  marble, 
of  white  and  red  particles ;  a  fpccies  of 
ftonc  not  produced  in  this  country  but  in 
theX3arplinian  iflands,  from  whence  with- 
out doubt  they  were  transferred  hither 
hy  the  force  of  the  waves,  efpecially  a$ 
they  were  upon  tlie  eaftern  fhore.  One 
ftonc  of  a  particular  fize,  of  that  kind 
called  micaceous,  lies  at  the  diflance  of 
9  quarter,  of  a  mile  from  Hoburg ;  it  i$ 
too  large  for  any  application  •  of  human 
force  to  have  moved,  yet  it  does  not  Ue 
in  the  place  where  it  is  generated ;  for  the 

neigh- 
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neighbouring  matter  is  not  proper  for 
that  purpofe  :  from  hence  we  may  infer 
that  it  was  brought  hither  by  fome  vio- 
lent commotion  of  the  fea  from  Sweden 
or  Mufcovy,  while  Gothland  was  yet  im- 
merfed  under  it. 

Three  years  ago  being  at  Fulleron,  an 
cftate  of  the  fenator  Cronftedt,  I  faw  a 
fragment  of  rock  left  by  the  water  upon 
the  fliore  where  the  inhabitants  imbark  : 
—Every  body  can  give  evidence  to  this 
fad:,  and  that  fuch  a  ftone  had  never  been 
feen  in  that  place  before.  If  the  Lake 
Mclerus  have  force  enough  to  move  ftones 
of  a  weight  that  many  yokes  of  oxen  are 
unable  to  draw,    what   muft  we   expeft 

from  the  ocean  ? In  the  Dalic  rocks, 

where  Palmf  jdllet  borders  upon  the  Lake 
Grufvelsjon,  the  eaftern  fide  of  the  moun- 
tain Wolen  is  annulated  and  worn  away  ; 
a  manifeft  indication  of  the  efFed:  of  the 
Waves  qnce  wafliing  againft  it. 

Wc 
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The  fedions  of  all  rivers  are  wide  at  the 
furface,  narrower  at  the  bottom,  and  they 
every  year  excavate  their  beds  deeper :  the 
Simois  and  Xanthus  which  watered  the 
meadows  of  Troy,  fo  celebrated  by  the  po- 
ets, are  faid  by  Bellonius  now  to  be  fo  dimi- 
nifhed  as  not  to  be  able  to  nourifh  the 
imalleft  fiifhes  ;  they  are  quite  dry  in  fum- 
mer,  and  in  winter  **  have  fcarce  water 
enough  to  fwim  agoofe," — At  the  Salmon 
leap  atLuloa,  in  Lapmark,  the  height  of  the 
river  has  been  every  year  conftantly  mark- 
ed, and  it  appears  annually  decreaiing. 

From  all  thefe  arguments  I  think  we 
{hall  be  juftified  in  drawing  the  following. 
conclufion,  that  the  dry  land  is  in  a  ftate 
of  augmentation;  that  formerly  it  was 
^nxuch  lefs  than  it  now  is,  and  at  firft 
a  fingle,  fmall  ifland*,  in  which,  as 
in  a  compendium,  all  things  were  col- 
le6ted  together  which  our  gracious  Cre-^ 
ator  had  deftined  to  the  ufc  of  man, 

N  Wc 

#  Sec  Note  (D)  at  the  end  of  this  JEflay. 
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We  muft  now  point  out  how  it  might 
have  been  effeded,  **  that  all  vegetables- 
in  a  fmall  iraSl  of  land  might  fmd  their 
proper  foily  and  every  animal  its  proper 
climate. 

Firft  let  us  conceive  Paradife  iituated 
under  the  Equator ;  and  nothing  further 
is  requilite  to  demonftrate  the  poffibility 
of  thefe  two  indifpenlible  conditions,  than 
Ibppofing  a  very  lofty  mountain  to  have 
adorned  its  beautiful  plains. 

The  higher  a  mountain  rifes  into  the 
middle  regions  of  the  air  fo  much  the 
more  intenfc  is  the  cold  it  is  expofed  to. 
The  mountain  of  Ararat  in  Armenia  pre- 
ferves  an  eternal  fnow  upon  its  fummit,  as 
well  as  the  rocks  of  Lapland  in  the  Ardtic 
circle  :  the  fame  cold  reigns  on  both ; 
and  on  the  tops  and  fides  of  fuch  a  m^oun* 
tain  the  fame  vegetables  might  grow,  the 
fam.e  animals  live,  as  in  Lapland  and  the 
frgid  zone :  and  in  efFed:  we  find  in  the 

Pyrenean, 
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Pyrenean,  Swifs,  and  Scotch  mountains, 
'^pon  Olympus,    Lebanon,   and   Ida,   the 
fame   plants    which   cover    the    Alps    of 
Greenland  and  Lapland. 

.  Tournefort,  in  his  Journey  to  the  Eaft, 
mak^s  one  obfervation  which  deferves  to 
be  remembered  on  the  prefent  occafion : 
**  I  found,  fays  he,  at  the  foot  of  Mount 
Ararat  thofe  plants  which  were  common 
in  Armenia,— a  little  further  thofe  which 
I  had  before  feen  in  Italy ;  when  I  had 
afcended  fomewhat  higher  fuch  vegetables 
as  were  common  about  Paris ;  the  plants 
of  Sweden  poflefled  a  more  elevated  re- 
gion ;  but  the  higheft  tradts  of  the  moun- 
tain, next  the  very  fummit,  was  occu- 
pied by  the  natives  of  the  Swifs  and  Lap- 
land Alps." By   the   plants    growing 

upon  the  Alps  of  Dalecarlia,  I  was  able 
to  calculate  how  much  lower  thefc  were 
than  thofe  of  Lapland  ;  for  in  Lapland  I 
had  accurately  obferved  the  heights  at 
which  I  found  every  vegetable. 

N  2  From 
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From  the  works  of  Caefalpinus  it  is 
evident,  that  he  reckoned  all  thofe  plants 
that  are  common  in  the  fields  of  Sweden 
under  the  title  of  Alpine  plants,  as  he 
had  found  them  growing  in  the  moun- 
tains of  Tufcany,  which,  however,  are 
not  Alps, 

Hence  we  are  authorized  to  conclude, 
that  the  height  and  elevation  of  land  ex- 
pofes  it  to  cold ;  and  that  the  coldeft 
winter,  and  perpetual  fnow  might  be 
found  under  the  line,  upon  a  mountain 
of  fuch  a  height  that  its  top  afcended 
above  the  region  of  the  clouds. 

Here  we  forefee  a  difficulty  will  be 
jftarted  by  fome,  how  fuch  a  number  of 
vegetables,  fuch  immenfe  woods  and 
thickets,  thofe  multitudes  of  flowers  that 
cover  every  field  and  meadow,  can  have, 
been  difleminated  over  the  world  by  fingle 
plants  • 

Laurem- 
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Laurembergius  numbers  3000  feeds 
from  a  fingle  root  of  the  Helenium*, 
2000  in  a  lingle  plant  of  the  Zea,  which 
number  in  Virginia  muft  be  doubled,  be- 
caufe  it  is  there  fown  and  reaped  twice  a 
year.  In  the  Helianthus -|*,  Camerarius 
obferved  4000  feeds;  in  a  poppy,  bear- 
ing four  feed  veiTels,  in  every  ve/Tel  Tre- 
vius  numbered  10  receptacles,  and  in  each 
of  thefe,  80  feeds,  making  in  the  whole 
plant  3200  :  The  tobacco,  in  a  rich  foil, 
produced  40320,  every  plant  yielding 
from  6  to  7  drams,  every  one  of  whichi 
contained  60  grains  Apothecary's  weight, 
and  every  grain  120  feeds. 

Hitherto  we  have  eftimated  the  multi- 
plication of  a  fingle  plant  by  feed  for  one 
year:  but  the  greater  number  of  plants 
have  perennial  roots,  fome  of  which  laft 
for  a  century,  others  three  centuries  and 
a  half,  as  the  oak  : — Some  plants  are  pro- 
pagated 

*  Baftard  fun-flower.  f  Sun-flower. 
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pagated  by  branches  and  fuckers,  as  the 
Rhizophora,  and  the  Arbor  de  Rais, 
whofe  branches  bending  down  toward  the 
earth,  ftrike  fre(h  roots ;  the  curved  part 
produces  new  branches,  which  with  their 
growth  becomes  again  infledled ;  and  if 
we  nxay  believe  tradition,  Artaxerxes, 
with  his  whole  army,  pafled  a  night  under 
the  branches  of  one  of  thefe  trees :  be- 
fide  the  roots  of  fome  vegetables  creep 
horizontally  under  the  earth  ;  thus  plants 
are  renewed,  multiplied,  and  produce 
new  fuckers*. 

It  appears  from  this  view  of  the  fub- 
jeft,  that  even  a  fingle  plant,  if  it  were 
preferved  from  animals  and  every  other 
accident,  might  have  cloathed  and  cover- 
ed the  furface   of  the  globe. Let    us 

fuppofe  that  plant  to  have  been  a  fingle 
annual,  with  one  flower,   and  two  feeds 

only ; 

*  There    are  48   genera  enumerated  by  Linnaeus, 
whofe  muhiplication  is  thus  increafed. 
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only ;  in  the  firft  year  it  would  produce 
two,  the  fecond  four,  the  third  eight, 
and  on  the  twentieth  year  there  would  be 
1,048,600  individuals  of  that  fpecics. — 
What  myriads  would  6000  years  have 
produced  ?  but  a  plant  whofe  increafe  is 
fo  flow  is  not  to  be  found  in  nature,  for 
as  we  have  obferved  above  they  all  pro- 
duce feeds  in  great  numbers. 

I  now  mufl:  in  treat  your  attention  to 
another  neceflary  part  of  my  fubjed:, 
which  is  to  prove  how,  from  a  Jingle  cen^ 
tral  fpotj  a  plant  of  a  given  fpecies  may 
be  fo  dijjeminated  as  to  be  found  in  all  parts 
of  the  world. 

The  efficacy  and  force  of  the  air  is  the 
firfl  thing  which  prefcnts  itfelf  to  our 
confideration ;  which  by  the  admirable 
ihftitutions  of  Providence,  in  Autumn  in 
particular,  even  rocks  our  folideft  build- 
ings and  fhakes  the  trees  fo  that  their 
leaves  fly  in  the  air  like  flakes  of  fnow : 

but 
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but  as  it  brufhes  over  the  face  of  the 
earth,  it  raifes  thofe  feeds  which  were 
dropped,  and  carries  them  along  to  dif- 
tant  regions,  where  they  are  left  to  ger- 
minate j  fcarcely  an  age  is  paft  fince  the 
Canadian  Erigiron*  was  brought  from 
America  to  the  phyiic  gardens  at  Paris  ; 
the  feeds  being  carried  by  the  winds,  th«- 
plant  is  already  difFufed  over  France,  the 
Britifli  Iflands,  Italy,  Sicily,  Holland, 
and  Germany.  The  Antirrhinum  minus-f* 
of  Bauhin  is  new  a  common  plant  abouf 
Upfal,  though  it  undoubtedly  was  dif- 
feminated  from  the  Academical  Gardens  : 
the  DaJuraJ,  Cotula§,  Berberis,  and  the 
American  Gnaphalium||,  might  be  brought 
as  further  confirmations  of  this  point,  if 
the  (hortnefs  of  time  would  permit  it. 
Nature  has  elevated  the  feed  veiTels  of 
plants  upon   trtinks  or  high  ftems,   that 

their 

*  Flea-bane  J  Thorn-apple. 

t  Lcfs  toad-flax.  §  May-weed. 

I  Am.  Cud-weed. 
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their  ripe  feeds  may  be  carried  a  great 
way  by  the  wind*. 

If  we  regard  the  figure  of  the  capfules 
of  vegetables,  we  fhall  find  them  open- 
ing at  the  apex;  left  the  feeds  fhould 
drop  out  even  when  ripe,  without  being 
widely  difperfed  by  the  wind :  the  Hy- 
ofcyamus-f*  has  a  cover  on  the  top  of  the 
feed  veflel,  which  opens  horizontally  when 
they  arrive  at  maturity,  but  they  do  not 
fall  out  unlefs  the  plant  be  ftrongly  fhaken, 
that  the  feeds  may  be  very  widely  fcat- 
tered :  without  this  cover  of  the  capfule 
they  would  be  in  danger  of  pcrifliing  by 
drought,  or  germinating  by  mcifture 
there.  That  fome  feeds  may  be  difperfed 
at  a  great  diftance  from  the  parent  plant, 
nature  has  furniflied  them  with  fomething 
like  wings,  and  a  pappous  down,  by 
which,  after  they  come  to  maturity,  they 

O  are 

•  Linnaeus  gives  lifts  of  365  genera  whole  feeds  are 
further  difperfed  by  this  means. 
t  Hen-bane. 


98        INCPvEASE    OF   THE 
lire  carried  up  in  the  cat,  and  have  been 
knov/n  to  fly  to  the  dhlance  of  50  miles*. 
'i'he  divine  v/ifdom  has  ordered  in  others, ' 
that'  their  containing  veflels  Ihould  ex— 
pell  them  as  foon  as  they  are  ripe,  and 
often  dart  them  to  a  great  diftance-f- :  the 
Ruellia  only  darts  out  its  feed -under  a 
wet  dropping  atmofphere,  fuch   weather 
is  neceffary  for  them,    left  they  (hould 
perifh  at  firft  by  drought.    Others  are  fur- 
niihed  v/ith  hooks,  by  which,  when  ripe^ 
they  adhere  to  the  coats  of  animals,    and 
are   carried    by   them   to    their   lodging 
places;  moft  of  thefe  vegetables  require 
a  foil  enriched  with  dung  J. 

Other  plants  produce  a  berry,  or  have  . 
their    feeds    furroundcd    by   a  nutritious 
juice :  they  are  picked  up  by  birds  and 

other 

*  One  hundred  and  thirty-eight  genera  have  wingded, 
or  pappous  feeds,  or  inflated  feed  veflels. 

f  We  have  a  lift  of  29  genera  with  elaftic  feed  vef- 
fcls. 
%  Linnaeus  names  50  genera  thus  armed* 
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other  animals,  who  pay  for  the  nourilh- 
ment  they  receive  by  recommitting  the 
feed  fertilized  to  the  earth  :  if  they  be 
fwallowed  whole,  they  are  cjedled  unin- 
jured, except  from  the  Gallinaceous  order 
of  fowls  who  have  gizzards.  It  is  thus  the 
fox  difleminates  the  privet,  man,  many 
ipecies  of  fruit :  all  the  Sorbs  found 
growing  upon  v/dls  and  houfes,  are  derived 
from  birds  muting  there :  with  fuch  care 
has  nature  provided  for  the  feeds  of  thcfe 
plants,  at  once  fertilizing  and  difj:)crfmg 
them  every  where.  It  is  the  fam.e  cafe 
with  many  other  fpecics,  as  the  Epiden- 
dron,  the  Juniper,  the  Vifcum-f* ;  if  their 
feeds  be  received  unhurt,  they  pafs  through 
the  bowels  of  birds  and  animals  uncor- 
rupted. 

It  feems   extraordinary  to   many,    and 

fofltcthing  of  a  prodigy,  that  when  a  field 

O  2  is 

*  Of  thefe  plants  included  in  an  efculcnt  fubSarice 
he  reckons  up  193  genera, 
f  Mifsletoe. 
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is  well  tilled  and  fown  with  the  beft 
wheat,  it  frequently  produces  darnel,  or 
the  wild  oat,  efpecially  if  it  be  manured 
with  new  dung:  they  do  not  confider 
that  the  fertility  of  the  fmaller  feeds  is 
not  deftroyed  in  the  ventricle  of  an  ani- 
mal, and  that  a  great  part  of  the  oats 
eaten  by  a  horfe  do  not  lofe  their  faculty 
of  germinating  in  his  ftomach. 

The  growth  of  other  feeds  is  promoted 
by  birds  and  animals  in  a  different  way : 
while  fome  are  eaten,  others  are  fcattered 
and  trodden  into  the  ground  by  them : — 
the  Squirrel  gnaws  the  cones  of  the  pine, 
many  of  the  feed  fall  out:  when  the 
Loxica  eats  off  their  bark,  almofl  his 
only  food,  many  of  their  feeds  are  com- 
mitted to  the  earth,  or  mixed  in  the  mo- 
rafs  with  mofs,  where  he  had  retired  to 
make  his  meal.  The  Glandularia,  when 
flie  hides  up  her  nuts,  often  forgets 
them,  and  they  ftrike  root.  The  fame  is 
obfervable  of  the  Walnut;  mice  coUedt 

and 
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and  bury  great  quantities  of  them,  and 
being  killed  by  cats,  weazles,  or  owls, 
they  afterwards  germinate. 

But  there  are  many  other  ways  in 
which  animals  contribute  to  the  difper- 
lion  of  feeds. 

The  Earth  worm  piles  up  feeds  in  lit- 
tle heaps,  which  there  fpring  :  the  mole, 
when  he  digs  under  the  earth  to  catch 
the  earth  worm,  flings  up  little  hills  pro- 
per for  vegetation  :  the  fwine,  in  their 
fearch  after  roots,  breaks  the  ground  as 
much  as  if  it  were  plowed,  covers  the 
fcattered  feeds  with  earth,  and  while  they 
fatten  upon  acorns,  plant  oaks.  The 
hedge-hog  is  thus*  employed  during  hi^ 
whole  life. 

We  are  aftoniflied  to  find  Mofles,  Fungi, 
ByiTus,  and  Mucor  growing  every  where ; 
but  it  is  for  want  of  refled:ing  that  their 
feeds   are  fo  minute  as  almoft  to  efcape 

the 
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tlie  naked  eye* ;  they  float  in  the  air  like 
atoms,  and  are  dropped  every  where,  but 
grow  only  in  thofe  places  where  there 
was  no  vegetation  before :  for  this  reafon 
we  find  the  fame  Mofles  in  North  Ame- 
rica and  Europe. 

In  Lapland  we  fee  the  moft  evident 
proofs  how  far  rivers  contribute  to  depo- 
fiting  the  feeds  of  plants :  I  have  feen 
Alpine  plants  growing  upon  their  fhores 
frequently  36  miles  diftant  from  the  Alps; 
for  their  feeds  falling  into  the  rivers,  and 
being  carried  along  and  left  afhore  by  the 
ftream,   take  root  there. 

We  may  gather  likewife  from  many 
circumilances  how  much  the  fea  furthers 
this  bufinefs. 

In  Roflagia,  the  ifland  of  Graefoea, 
Oeland,  Gothland,  and  the  fhores  of  Sca- 
nia,  there  are  many  foreign  and  German 

plants 

*  The  number  of  genera  amounts  to  14. 


HABITABLE  EARTH.  103 
plants  not  yet  nati^rrJizcd  in  Sweden. 
The  Centaury  is  a  German  plant,  whofe 
feeds  being  carried  by  the  winds  into  the 
fea,  the  waves  landed  this  foreigner  upon 
thecoafts  of  Sweden  :  I  was  aftoniflied  to 
fee  the  Veronica  maritimia,  a  German 
plant,  growing  at  Tornoa,  which  hitherto 
had  been  found  only  in  Gnrfoea ;  the  fea 
was  the  vehicle  which  tranfported  this 
plant  from  Germany  thither,  or  poflibly 
they  were  brought  from  Germany  to 
Graefoea,  and  from  thence  to  Tornoa. 

Many  have  imagined,  but  erroneoufly, 
that  feed  corrupts  in  water,  and  loofes  its 
principle  of  vegetation :  Water  at  the 
bottom  of  the  fea  is  feldom  warm  enough 
to  deftroy  feeds ;  we  have  fcen  water 
cover  the  furface  of  a  £eld  a  whole  win- 
ter, while  the  feed  with  which  it  had 
been  fown  continued  unhurt,  unlefs  at 
the  beginning  of  Spring  the  water  were 
let  down  fo  low  by  drains,  that  the 
warmth  of  the  fun  beams  reached  to  the 

bottom  i 
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bottom;  then  the  feeds  germinate,  but 
prefently  become  putrefcent ;  fo  that  for 
the  reft  of  the  year  the  earth  remains 
naked  and  barren.  Rain  and  fhowcrs 
carry  feeds  into  the  cracks  of  the  earth, 
ftreams,  and  rivers,  which  laft  conveying 
them  to  a  diftance  from  their  native 
places,  plant  them  in  a  foreign  foil. 

A  rainy  difpofition  of  the  air  inclines 
plants  to  clofe  their  feed  vefiels,  left  any 
moifture  mixing  with  the  feeds,  fhould 
glue  them  together,  or  make  them  ger- 
minate. The  Anaftatica  is  a  plant  very 
fingular  in  its  nature^  the  branches  on 
every  fide  are  contradted  round  the  peri- 
carpium  (like  the  hand  ftrongly  grafping 
any  thing  within  it)  left  the  feeds  (hould 
fall  out  and  be  picked  up  by  the  birds  ; 
this  plant  grows  on  the  fandy  fliores  of 
the  red  fea,  and  is  fwept  away  whole  by 
the  autumnal  tides ;  but  when  in  the  fol- 
lowing fprrng  it  flings  up  its  wreck  upon 
the  ftiore,  and  this  plant  is  caft  up  with 

it 


HABITABLE  EARTH.  105 
it,  it  is  not  at  all  afFedted  with  the  cold 
of  the  fea  water,  but  in  that  which  is 
warmed  it  expands  its  branches  and  lets 
fall  its  feeds,  which  when  the  water  runs 

off  take  root. The  ftrudure  of  fome 

plants  likewife  favours  their  propagation ; 
the  Medicago*  has  its  feed  vefTels  formed 
like  a  cockle,  as  are  the  feeds  of  the 
SalicorniaJ,  andSalfola§,  which  grow  no 
where  but  upon  the  fea  fhores,  which  arc 
covered  with  thofe  fhells ;  and  without 
doubt  the  birds  and  fifhes  which  derive 
their  foods  from  feeds  and  leaves  they  fihcj 
in  the  fea,  frequently  pafs  them  over, 
thinking  them  to  be  real  cockles. 

It  is  curious  to  obferve  with  how  much 
care  nature  hais  guarded  certain  plants^, 
left  their  flowers  and  fruits  fhould  fufFcr 
by  birds  and  animals,  fortifying  them  on 
every  fide  with  thorns  and  fpines  -f- :  thefe 
plants  grow  very  copioufly  in  dcfert  places 
P  free 

^  Medick.        %  ^^^  fiithpirt.  $  Glafswdit. 

f  Linnaeus  inibnces  86  genera  thus  protected* 
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free  from  the  injuries  of  animals,  and 
hence  the  earth  is  fo  fertile  in  thorns  and 
thiflles. 

Seeds  themfelves  fometimes  endeavour 
to  afiifl  their  projection  to  a  diflance : 
The  Crupina  is  a  fpecies.  of  Centaury,  its 
feeds  are  covered  over  with  eredt  b.riftles, 
by  whofe  afliftance  it  creeps  and  moves 
about  in  fuch  a  manner,  as  it  is.  by  no 
art  to  be  kept  in  the  hand :  if  you  con- 
fine one  of  them  between  the  flocking 
and  the  foot,  it  creeps  out  either  at  the 
fleeve  or  neck-band,  travelling  over  the 
whole  body.  If  the  bearded  oat,  after 
liarveft,  be  left  with  other  grain  in  the 
barn,  it  extricates  itfclf  from  the  glume, 
iior  does  it  ftop  in  its  progrefs  till  it  gets 
to  the  v/alls  of  the  building. — Hence  the 

•  Dalecarlian,  after  he  has  cut  and  carried 
it  into  his  barn,  in  a  few  days  finds  alj 
the  glumes  empty,  and  the  oats  feparate 
from    them:    for  every  oat   has  a  fpiral 

,arifta,  or  beard,  annexed  to  it,  which,  is 

con^ 
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contrafted  in  wet,  extended  in  dry  wea- 
ther; when  the  Ipiral  is  contradcd,  it 
drags  the  oat  along  with  it,  the  arifta 
"being  bearded  with  minute  hairs  point- 
ing downward,  the  grain  necefiarily  fol- 
lows it;  but  when  it  expands  again,  the 
oat  does  not  go  back  to  its  former  place, 
the  roughnefs  of  the  beard  the  contrary 
way  preventing  its  return  :  If  you  take 
the  feeds  of  Equifetum,  or  fern,  thefe 
being  laid  upon  paper,  and  viewed  in  a 
microfcope,  will  be  feen  to  leap  over  any 
minute  obftacle  as  if  they  had  feet ;  by 
which  they  are  feparated  and  difperfed 
one  from  another ;  fo  that  a  perfon  igno- 
rant of  this  property,  would  pronounce 
thefe  feeds  to  be  fo  many  mites,  or  fmall 
infefts. 

Other  wonderful  modes  of  propagation 

are  difcoverable  in  other  plants,   as  in  the 

Arachis*,   the  Lathyrus'f,    the  Trefoil, 

and  the  ValantiaJ. 

P  2  The 

*  Ground-nut.   .  t  Chickling-vetch, 

I  Crofs-wort. 
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The  Valantia  cruciata  J  has  its  flowers 
upon  fmall  peduncles  fcattered  over  the 
whole  plant ;  the  few  ovaria  it  bears,  by 
a  wonderful  contrivance,  are  hidden  un- 
derneath the  leaves,  which  bend  down 
and  conceal  thefe  feed  veiTels,  fo  that  not 
one  in  the  whole  plant  lays  open  to  the 
birds  :  — The  globous  Trefoil,  with  glo- 
bular hairy  heads,  the  upper  calyces  def- 
titute  of  flowers,  has  in  every  one  of  its 
heads  a  few  flowers  covered  with  briftles 
and  hairs;  after  the  flower  is  ofl',  this 
hairy  fubfl;ance  continues  comprefling  and 
totally  covering  the  fides  of  the  head,  fo 
that  the  birds  who  come  to  it  in  queft  of 
food  return  difappointed ;  the  feed  having 
thus  efcaped  them,  is  afterwards  depofited 
in  the  earth,  when  the  deciduous  capi- 
tulum  has  been  broken  off  from  the 
ftalk,  and  agitated  by  the  winds.  When 
the  flowering  time  of  the  Subterraneous 
trefoil  arrives,   it  puts  forth  a  peduncle 

with 

X  Crpfi-wort. 
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With  five  buds,  which  bends  down  to- 
ward the  earth,  and  even  buries  itfelf 
half  its  length  in  the  ground ;  the  flow- 
ers, and  their  bradtea?,  which  refemble 
roots,  are  recurved  -,  and  the  feeds  arc  fo 
clofely  confined  in  them,  that  they  have 
the  appearance  of  peas  fixed  in  the  earth. 
— The  Subterraneous  lathyrus  bears  upon 
upon  its  ftalk  a  few  flowers,  fewer  feeds  ; 
— under  ground  there  fpring  feme  white 
flowers,  not  variegated  like  thofe  which 
grow  upon  the  flalk  above  ground,  but 
bearing  feed,  which  at  firft  is  thus 
committed  to  the  earth,  lefl:  it  fliould 
be  expofed  to  danger  from  birds  and 
animals. 

The  Arachis*  is  a  plant  fomething  re- 
fembling  the  bean :  it  fhoots  out  of  its 
ilalk  peduncles  loaded  with  flowers ;  but 
the  time  of  flowering  being  pafl:,  thefe  pe- 
duncles are  incurved  toward  the  earthy 
enter  it,  and  lodge  their  leguminous  feed 
veflels  in  its  bofom,  filled  with  feeds  that 

yield 
*  Qround-nut, 
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yield  an  oil  as  fweet  as  the  oil  of  al- 
monds :  if  nature  had  not  thus  provided 
for  them,  but  left  them  to  ripen  above 
ground,  they  would  have  foon  become 
rancid  and  ufclcfs ;  and  never  could  have 
been  fown  with   any  hope   of  growing, 

The  Fir  and  Pine  are  provided  for 

almoft  in  the  fame  manner;  their  oily 
feeds  become  rancid  and  barren  with  the 
leaft  continued  heat:  while  the  fir  re- 
mains in  flower  its  cones  are  ered:  and 
fpreading;  but  when  the  time  of  flow- 
ering is  over,  they  drop  their  points  down- 
ward, and  their  imbricated  texture  be- 
comes fhut  clofe  by  degrees,  as  the  win- 
ter colds  come  on,  that  the  water  may 
run  off  them  with  the  fame  facility  as  it 
docs  from  tiled  roofs  :  in  the  beginning 
bf  April,  when  they  are  warmed  by  the 
return  of  the  fun,  the  cones  open,  and 
(hed  their  feeds;  which  received  in  the 
bofom  of  a  warmer  earth,  and  moiftened 
by  the  fhowers  of  fpring,  eafily  ftrike 
root ;  yet  they  would  have  almoft  all  pc*. 

rifhed 
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riflied  if  the  cone  had  been  expoled  to 
the  heat  of  fummer. 

The  feeds  of  fevcral  pl.mts  differ  in  the 
time  they  lay  in  the  ground  :  even  fome 
fpecies  lay  a  fliorter  or  a  longer  time,  one 

year,  or  two,   before  they  fpring  up. 

Such  are  the  Rofe,  the  Mefpilus*,  and 

the  Juniper. In  a  very  early  period  of 

my  youtii  I  made  a  fmall  garden,  in  v/hicli 
I  fowed  all   the  plants  I  could  procure ; 
and  among  others  a  fpecies  of  the  Car- 
duus,  which  was   every  year    drawn  up 
by  my  father  before  it  went  into  flower, 
for  fear   of  its   feed  difperling   over  the 
reft    of    the    garden ;    ncverthelefs  every 
year  new  plants  of  this  fpecies  fprung  up, 
nor  have  I  any  doubt  but  that  fome  of  the 
feeds    have  all  this   time  lurked    in  the 
earth,    and  annually  make  their  appear- 
ance : — Hence  we  may  gather  the  caufe 
^hy  grounds  over-run  with    thiftles    are 
with  fo  much  difficulty  cleared,  though 

thev 

*  Medlar, 
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they  be  plowed  up,  harrowed,  and  their 
roots  drawn,  yet  the  feeds  being  once 
fcattered,  new  thiftles  will  fpring  the 
next,    the  following,    the  third,  or  even 

the  tenth  or  twentieth  year : The  Hy- 

pecoon  procumbens*  had  been  loft  out 
out  of  the  Garden  of  Upfal  fince  the  time 
of  Rudbeck  the  father ;  but  it  tame  up 
again  the  twentieth  year  of  the  prefent 
century,  as  they  were  breaking  up  the 
earth  in  a  particular  part ;  the  feed  had 
laid  dormant  there  above  40  yeafs. 
The  Lobelia -f  fix  years  ^go  fuddenly  re- 
appeared in  the  Phylical  Gardens  at  Am- 
ftcrdam,  which  had  been  loft  there  above 
twenty  years. 

The  feeds  of  Caflia,  the  fenfitive  plant, 
and  the  Melon  retain  their  vegetative  fa-r 
culty  forty  or   fifty  years,     if   you  give; 

them  abundance  of  water. Thus  the 

all  wife  Creator  has  provided,  that  if 
feeds  be  de{K)fited  in  a  place  which  is  too 

dry 

*  Trailing  Hyp.  -f  CardinaMlower, 
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dry,  or  in  an  improper  foil,  that  time 
fhall  not  deftroy  them,  but  that  they  may 
cxpedl  to  be  transferred  to  a  fpot  better 
adapted  to  them  :  others  fpring  up  in 
different  years,  that  if  their  ufual  time 
of  year  be  unfavourable  to  them,  at  the 
next  return  of  the  feafon  they  may  meet 
better  fortune. 

Thus  you  have  heard  with  how  exqui- 
quifitely  wife  and  attentive  a  care  the 
gr6at  Artificer  of  Nature  has  provided 
that  every  feed  (hall  find  its  proper  foil, 
and  be  equally  difperfed  over  the  furface 
x)f  the  globe. 

We  have  feen  the  Winds,  the  Rains, 
the  Rivers,  the  Sea,  Heat,  Animals,  Birds, 
the  Strufture  of  Seeds,  and  Seed  Veflels, 
■the  peculiar  Natures  of  Plants,  and  even 
Ourfelves,  contribute  to  this  great  work. 

• 1  have   fhcw'n,   that   any  one  fingle 

•plant  alone  would  have  been  able  to  have 

xrovered  the  face  of  the  globe  : 1  havt 

•  '  •  Q  demon- 
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denionftrated  that  the  dry  land  has  always 
been  increafing,  and  dilating  itfelf ;  and 
therefore  once  was  infinitely  lefs  than  it 

is   at    this    prefent : 1   have    traced 

back  the  orders  of  animals  and  vegetables, 
and  found  them  terminate  in  individual 
created  by  the  hand  of  God. 

If  we  add  to  this  the  proportion  which 
fublifts  between  carnivorous  animals,  and 
thofe  fubfifting  upon  vegetables,  among 
birds,  filhes,  and  infedts,  and  between 
the  Animal  and  Vegetable  Kingdom ;  if 
beiides  we  ftrengthen  thefe  inductions  by 
the  analogy  of  our  Concluiion  with  the 
hiftory  of  the  Deluge,  no  one  I  believe 
will  be  able  to  fay,  that  I  have  afferted 
without  foundation,  that  one  individual  of 
every  fpecies  of  plant,  and  one  fexual  pair 
of  every  fpecies  of  animals,  was  created 

at  the  beginning  : Thus  the  Garden 

of.  Paradife  is  rendered  the  moft  beautx** 
ful  imagination  can  conceive,  and  the  in*. 
Anite   glory  of  the  Creator  exalted^  not 

dt. 
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deprefled.  Let  thofe  of  this  Afiembly  to 
whom  the  Parent  of  Nature  has  given  a 
more  happy  genius,  who  poflefs  an*  eru- 
dition more  cultivated,  and  are  more 
acute  in  the  difcovery  of  whatever  the 
rules  of  genuine  demonftratidn  lead  us  to, 
let   thofe   with    fuperior    accuracy   carry 

thefe  enquiries  to  their  ultimate  end, 

Dixi. 


(A)  This  reafoning  may  be  confirmed  by  an  obfcr- 
vation  on  the  natural  hiftory  of  civil  fociety,  firft  I  be- 
lieve laid  down  by  Montefquieu ;  that  of  its  three  fuc- 
ceffive  ftates  of  Hunting,  Pafturage,  and  Agriculture. 
——Savages,  for  their  hunting  grounds,  require  vaft 
trafts  of  land  in  proportion  to  their  numbers,  and  a 
given  diftridl  maintains  very  kvi  inhabitants :  more 
animal  food  is  procured  by  pafturage  from  the  fame  ter- 
ritory, and  their  numbers  v^^ill  be  encreafed  in  the  fame 
proportion  :  agriculture  furniflies  ftill  more  of  the  ne- 
ceffaries  of  life,  and  carries  the  population  to  its  high- 
^  degree.  *  It  has  been  calculated  that  half  an  acre  of 
arable  land  produces  as  much  food  as  800  acres  of  hunt- 
i'^g  grounds.  If  we  trace  this  progrefs  backward,  we 
Qjl  fhall 

*  Pau  Rechcrches  fur  Ics  Amcricaias,  r.  3,  p.  123. 
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fhall  find  the  numbers  of  mankind  fucceflively  diminiih 
agreeable  to  the  reafonings  ufed  by  Linnaeus. 

As  this  is  a  fubjeft  of  fome  curiofity  at  leaft,  I  fhall 
beg  leave  to  hazard  a  conjefture  upon  the  fixed  order  in 
which  thefe  ftates  always  fucceed  each  other,  but  with 
that  referve  with  which  opinions  ought-  at  firft  to  be 
laid  down ;  that  by  this  ejlahlijhed  order  of  the  Jlaget 
of  focietyy  a  country  becomes  peopled  with  the  great ejl  ra^^ 
pidity  pojftble. 

In  trafts  of  land  almoft  fully  inhabited,  the  increafe 

of  population  is  but  flow Suppofe  a  fmall  tnht  fitu- 

ated  in  the  central  fpot  of  an  uninhabited  trad^,  and  as 
they  multiplied,  their  habitations  to  be  as  contiguous  as 
thofe  of  well  peopled  countries  in  Europe,  the  rapidity 
of  their  increafe  would  foon  be  checked  in  the  internal 
parts  of  the  fettlement ;  and  the  exterior  bounds  alone 
would  keep  up  the  original  celerity  of  population  :  but 
it  is  capable  of .  demonftration  that  this  celerity  would 
decreafe  upon  the  whole  as  the  number  of  people 
in  the  whole  fociety  increafed.  This  we  fee  in  the 
oldeft  American  colonies,  where  on  the  fea  coaft 
the  increafe  of  population  does  not  much  exceed  that 
of  Europe,  while  the  multiplication  in  the  back  fettle* 
ments  is  immenle.  But  if  we  were  to  fuppofe  that  as 
faft  as  this  fmall  central  tribe  increafed,  the  added  num- 
bers were  detached  to  diflant  ftations,  this  celerity  of 
increafe  would  continue  at  its  original  rate  untill  the 
whole  country  was  covered  with  thefe  fcattered  iettle-« 
ments  ^  and  the  people  being  thus  equally  difleminated, 

every 
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every  little  fociety  would  multiply  with  the  greateft  potr 
fible  rapidity,  till  the  country  v/as  covered  fully  and 
equally  isrith  inhabitants  \  every  new  detachment  form'- 
ing  a  new  punftum  vitae  of  population. 

The  paflion  or  neceffity  of  favages  for  bunting  is  a 
moral  principle  of  repulfion,  which  makes  them  fcatter 
themfelves  in  a  manner  fimilar  to  that  above  defcribcd  : 
when  the  hunters  are  fpread  over  the  whole  face  of 
country,  and  become  full  as  numerous  as  their  lands 
will  fupport,  the  ftate  of  pafturage  muft  take  place,  and 
they  are  enabled  by  their  former  difperfion  to  multiply 
into  the  greateft  number  that  ftate  is  capable  of  fuf- 
taining,  in  the  fliorteft  time.  At  length  agriculture 
fucceeds  to  pafturage  by  the  fame  nccefTity  with  which 
pafturage  fucceeded  to  hunting,  and  finds  the  tribes  of 
Ihepherds  difperfed  equally  over  the  face  of  the  coun-i 
try  at  as  great  a  diftance  as  this  incrcafe  of  papulation 
will  admit,  in  fuch  a  manner,  that  the  country  becomes 
fully  peopled  with  the  greateft  rapidity.  In  the  necef-* 
iity  of  difperfion  impofed  upon  the  two  favage  ftates,  we 
difcover  the  reafon  why  even  the  worft  parts  of  tha 
earth  are  not  found  uninhabited. 

The  hunters  who  inhabited  the  fineft  tra(£ls  of  coun-» 
try  muft  have  found  themfelves  burthened  by  an  in- 
creafing  population,  and  fuffered  feverely  by  frequent 
famines,  before  they  learned  to  keep  lierds  of  tame  cat^ 
tie.  The  game  of  the  better  regions  being  exhaufted^ 
part  of  the  inhabitants  were  forced  to  migrate  to  thofc 
which  were  worfc :  and  the  fame  neceffity  took  place 

again 
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again  towaid  the  conclufion  of  the  ftatc  of  pafturage. 
Thus  they  were  obliged  to  defert  the  beautiful  climates 
of  the  fouth,  and  fpread  themfelves  over  the  dreary 
wildernefles  of  the  north. 

'  But  the  hunter-ftate  which  Montcfquicu  has  placed 
firfl-,  is  probably  only  the  fecond  ftage  to  which  man- 
kind arrived  :  fo  many  arts  muft  be  invented  to  catch 
2  falmon  or  a  deer,  that  fociety  could  no  longer  be  in 
its  infancy  when  they  came  into  ufe.  The  diftance  fecms 
as  great  from  the  ufc  of  a  ftonc  to  that  of  a  bow  and  ar- 
row, as  from  the  latter  to  the  di{covcry  of  fire  arms  ;  and 
the  race  of  man  muft  have  perifhed  many  times  over  be- 
fore they  could  take  fifh,  or  eat  venifon. — I  therefore 
incline  to  adopt  the  Hypothcfis  laid  down  in  the  firft  Dif- 
icrtation  by  Aphonin,  a  Ruffian  Nobleman, that  mankind 
Originally  fubfifted  upon  the  fpontaneous  fruits  of  the 
earth,  and  that  their  original  feat  was  between  the  tro- 
pics, as  man  is  born  without  any  covering,  and  the 
fpontaneous  fruits  of  the  earth  are  only  to  be  found  in 
fufficient  plenty  there  ;  but  that  thofe  regions  becoming 
over  peopled,  they  difFufed  themfelves  into  the  neigh- 
bouring parts  of  the  temperate  zone.  It  muft  have 
been  a  confiderable  time  before  this  event  took  place  :- 
and  it  is  pofiible,  that  in  the  interval  while  from  th« 
multiplication  of  their  numbers  the  nccciTity  of  mi- 
gration was  increafing  upon  them,  and  the  period  in 
which  it  became  abfolutely  neccffary,  fome  arts  to 
take  animals  might  be  invented,  but  far  inferior  to 
.\ihat  we  /ee  pradlifed  at  this  day  among  favages.— 

Or 
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Or  as  their  habitations  were  gradually  advancing  into 
the  temperate  zone,  the  new  difficulties  they  had  to  en- 
counter   increafing  upon    them  gradually  muft    have 
been  enough  to  call  forth  all  the  fpirit  of  invention 
among  them  by  degrees,  before  they  became  fo  mul- 
tiplied as   to  threaten  them  with  extermination.    And 
it  may  be  added,  that  when  they  were  compelled,  to 
rdinquifh    their    original   feats,     they  would    migrate 
in  companies,  and  the  probability  of  fuch  Inventions 
rifes  with  the  number  of  people  involved  in  the  fame 

(B)  The  pofition  of  a  fmgle  fexual  pair  of  each  fpe- 
cies  of  animal  being  originally  created,  is  not  to  be 
underflood  as  if  they  had  been  formed  in  the  fame  arti- 
ficial or  natural  day ;  otherwife  the  carnivous  animals, 
who  by  the  ftruSure  of  their  teeth  only  are  capable  of 
living  upon  vegetables,  muft  have  deftroycd  their  proper 
prey  (the  future  founders  of  fpecific  family)  one  day, 
and  ftarved  the  next.  It  is  neceflary  to  this  Hypothe- 
fis  to  confider  the  animals  fubfifting  upon  vegetables  to 
have  been  firft  created  in  fmgle  fexual  pairs,  and  to 
liave  multiplied  confiderably  ;  then  beafts  of  prey  :  the 
firft  Chapter  of  Genefis  points  out  this  order;  we  have 
firft  an  account  of  the  creation  of  Vegetables,  then 
Cattle,  next  Infects,  and  laft  Beafts  of  the  Earth, 
which  contradiftinguiflied  to  cattle,  mean*  beafts  of 
prey.    The  beft  commentators  have  fuppofcd  the  term 

day 
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day  to  fignify  fomc  determinate  fpace  of  time,  not  what 
we  now  limit  it  to. 

(C)  Dr.  Black,  whofe  experiments  in  cnymiftry 
have  led  the  way  to  fome  of  our  fincft  modern  difco- 
reries  in  his  Lefture  upon  Water,  has  attributed  thd 
increafe  of  the  earth  to  water  being  turned  into  earth 
by  trituration  and  evaporation.  As  he  refers  ex- 
prefsly  to  this  Eflay,  I  (hall  give  an  extract  of  what  he 
has  faid  upon  the  fubjeft,  with  fome  reafons  which 
may  be  alledged  for  and  againft  his  hypothefis,  leaving 
the  decifion  to  thofe  who  have  leifure  to  purfue  thefe 
refearches. 

He  informs  us  of  a  difcovery  of  Godfrey's,  "  Thai 
*'  a  fmall  quantity  jif  water  rubbed  in  an  agate  mortar 
^'  leaves  a  confiderable  portion  of  earth  behind  it :  WaU 
*'  leriusfoundj  that  where  it  was  thus  triturated  for  fivi 
*'  days^  one-third  of  the  whole  quantity  was  transformed 
*'  into  earth  :  his  account  of  this  experiment  is  not  vert 
*'  clear ^  but  the  fubjiance  generated  feems  to  have  been  a 
**  clay.**  If  this  be  admitted,  the  conftant  z&Aon  of/ 
winds,  tides  and  currents  in  the  ocean,  and  the  ftreami 
of  rivers,  makes  this  trituration  appear  a  very  conilder-r 
able  agent  in  the  bufmefs  of  tranfmuting  water  into 
earth. 

Evaporation  likewife  contributes  to  produce  the  fame 
change :  ^^  Boyle  relates  that  he  evaporated  a  quanti^ 
^'  of  water  50  times  over,  and  every  time  obtained  a  jjjw^ 
**  tion  of  earth  j  Margraff  repeated  the  experiments  of 

«  B03U 
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**  Boyle  with  the  utmojl  care  and  the  fame  rcfult :  upon 
**  the  application  of  an  acid  to  the  earth  thus  obtained^ 
*'  part  of  it  was  diffolved^  and  appeared  to  be  calcurims  \ 
'*  another  part  united  with  alcaUnc  falts^    and  Jhewcd 

"  'i/^^  '^  ^^  ^f  ^^^  'uitrefcent   kind. But  a  friend 

"  cf  Mr.  Boyle  repeated  the  procefs  fo  oft  en  y  that  he  ob^. 
"  tained  ^  of  an  ounce  of  earth  from  an  ounce  of  water : 
"  it  was  of  a  white  fparkling  colour ^  and  did  not  un- 
"  dergo  any  alteration  from  co7nmon  heat.^* 

The  circumftances  attending  experiments  ought  to  be 
minutely  defcribed  :  Boyle  has  given  us  the  number  of 
times  which  he  repeated  the  operation,  omitting  the 
total  quantity  of  earth  obtained;  his  friend,  he  informs 
us,  after  a  number  of  diftillations,  got  ^  of  an  ounce 
of  earth  from  an  ounce  of  water,  but  he  has  not  ^ivcn 
us  that  number :  if  the  account  had  been  complete  in 
ether  cafe,  we  might  have  determined  the  following 
phyfical  problem;  hozv  much  is  the  altitude  of  the  fea 
diminipjed  every  year^  or  every  centiirj^  by  its  zvatcr 
img  converted  into  earth  by  evaporation  ?  I  (h::U 
fuppofe  the  repetitions  in  the  latter  experiment  to  have 
been  150;  when  the  proper  number  be  afcertalned  by 
iJ€w  trials,  it  will  be  eafy  to  fubilitutc  it  in  the  place 
of  the  aflumed  quantity,  and  correct  the  refult. 

If  the  water  made  ufe  of  be  as  near  purity  as  poffibk 
.h  will  be  raifcd  in  the  fame  ftate  after  every  fuccefuve  dif* 
tillation,  and*the  earth  generated  will  be  in  proportion  to 
tl^e  quantity  of  wate;-  remaining  at  the  beginning  cf  every 
evaporation.  Lc  the  qliantitity  of  watef  ufed  in  the  firft 
R  evaporiition 
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evaporation  be  called  (q),  the  part  of  it  then  transformed 
into  earth  (r),  the  remaining  water  at  the  end  of  the  firft 

4iftillali3n  fhall  be  q — r,  or  q — r  to  find  the  quantity  of 

water   changed  into  earth*  by    the   fccond,  q  :  r  ::  q — ^r  : 

r  .  q— r 

— — — —  the  quantity  fought;  and  the  unchanged  watet 


r  .  q — r        q — ^r 


q— r 


•  in  like  manner  it  fhall  be 


Diftillation    -     - 

Quantity    of  water 
changed   -     -     - 

Ditto  remaining  un- 
changed    -     -    - 


—  .  q— r  . 

,         I 

q— r 


— .  q—r . 
q— r 


5 
r ,» 

—  .q— r 
q— r 


and  the  quantity  of  water  remaining  unchanged  after  150 


diftillations  will   be 


q—r 


=    A,  and  A   X    q'*»-s 


,'50   Log  A  X  Logq'*9  ^ — 

q — r  : ==  Log  q — r  which  putting 


150 


q  =T    100  and  a  =  25  gives  L  q — r  = 


299*3979400 
150 


1,9959862.  Whence  q — r  =  99,08005  and  r  =  0,92  or 
,0092  of  the  quantity  of  water  raifed  by  evaporation  :  and 
taking  that  at  ^  of  an  inch  every  day  (which  appears  by 
Hal  ley's  experiments,    and  fome  fmcc  made,    to  be  very 

near 
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mear  the  truth)  the  thicknefs  of  the  pellicle  of  water 
transformed  every  day  into  earth  upon  the  furface  of  a 
fquare  inch  will  be  ,00092,  which  in  a  century  amounts 
to   3  feet  3  inches  Englilh. 

This  would  be  the  dccrcafc  of  the  fca  in  that  period, 
if  fuch  a  quantity  of  the  water  were  abfolutcly  anni- 
hilated ;  but  it  is  converted  into  a  cruft  of  earth  fub- 
fiding  and  raifing  the  bottom,  whofe  thicknefs  muft  be 
fubtraded  from  the  former  decrement  of  3  feet  3 
inches :  this  will  be  equal  in  weight  to  the  original 
quantity  of  water,  and  appears  by  experiment  to  be  of 
a  chalky  nature:  the  fpccific  gravity  of  chalk  is  to 
that  of  water  as  52  to  29,  if  equal  weights  of  both  be 
taken,  the  fpace  occupied  by  each  (hall  be  in  the  reci- 
procal ratio  of  thefe  numbers  ;  and  the  thicknefs  of  a 
firatum  of  chalk  thus  generated,  in  a  century  will  be 

29  X  39 
found  equal  to r  or  21 J  inches,  which,   dcduded 

from  39  inches,  gives  the  decrement  of  the  height  of 
the  fea  in  a  century  by  evaporation  equal  to  17^  inches. 
But  to  get  the  whole  dccrcafc  we  muft  add  what  arifes 
from  trituration,  as  mentioned  above  ;  which  though 
perhaps  the  moft  confiderable  faftor,  I  fee  no  means  of 
afcertaining. 

Thefe  obfervations  likewife  tend  to  confirm  New- 
ton's theory  of  the  figure  of  the  earth,  and  in  re- 
turn receive  great  ftability  from  the  evidence  by 
which    that    theory   has   been    confirmed :     they  ac- 

R  2  count 
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count  for  the  height  of  the  earth  in  the  equatorial 
parts  with  grcr.t  fimplicity  and  clcarnefs.  The  heat 
caufes  greater  evaporations  there  than  in  parts  nearer 
the  poi? ;  aiiJ  conrccjuently  when  the  fca  uniformly  co- 
vered the  giobe  to  a  great  depth,  the  earth  was  there 
depofited  in  greater  quantltie^^,  and  there  mountains  and 
plains  mufl  have  been  extant  above  the  furface  of  the 
water  firfl: ;  thus  the  earth  obtained  its  oblate  fpheroidal 
form.  This  is  evident  from  the  confideration  of  eva- 
poration alone,  but  earth  muft  have  been  generated  alfo 
much  fa^er  by  the  agitation  of  the  waters  the  equa- 
torial tides  rife  to  greater  heights  their  fall  is  pro- 
portionally more ;  and  to  this  we  muft  add  the  ftorms 
of  the  torrid  zone,  partly  owing  to  the  fame  caufe, 
and  partly  to  a  greater  diiTerencc  of  temperature,  in  the 
upper  and  lower  regions  of  the  air. 

But  there  arc  diiHculties  feemingly  infuperable,  in 
recounting  for  the  formation  of  the  various  ftrata  from 
thcfe  experiments,  and  the  rcr.foiiings  built  upon  them. 
The  fca,  upon  this  hypothecs,  muft  always  depofit  ei- 
ther the  fame  fimple  earth  or  the  fame  compound  ;  and 
could  therefore  generate  no  varied  ftrata,  but  a  mafs  of 
heterogeneous  particles,  uniform  in  its  appearance,  and 
intimately  mixed,  confuting  of  calcarious  and  vitref- 
cent  earths,  with  a  mixture  of  clay  generated  by  the 
agitation  of  the  waters.  Thefe  would  never  be  found 
fimple  in  thick  ftrata,  uniefs  we  could  fuppofe  that 
evaporation  were  fufpended  for  fomc  centuries  in  a  given 

part. 
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part  of  the  fca,  while  the  waters  by  agitation  alone  pro- 
duced a  ftratum  of  clay  ;  and  again  that  they  remained  at 
tcft  for  another  period  while  a  thicknefs  of  chalk  was  ge- 
nerated above  it  by  evaporation  ;  not  to  mention  mine- 
ral and  fulphureous  ftrata. The  arguments  whiclt 

may  be  allcdgcd  on  both  fides  of  this  queftion  feem  to 
have  confiderable  weight,  and  I  wifh  rather  to  call  the 
attention  of  abler  men  to  them,  than  to  decide  upon 
them  myfelf. 

The  experiment  of  converting  water  into  earth  by 
evaporation  has  been  repeated  by  fome  later  chymifts. 
The  proportion  fo  changed  appears  by  what  has  been 
before  layed  do\\n  to  ,0092  parts  of  the  whole  water 
railed  in  vapour.  But  Margraf,  from  that  procefs, 
obtained  no  more  than  -^^^  part  of  that  portion  of  Cal- 
carious  earth ;  the  experiment  therefore  related  by 
Boyle  muft  have  been  ficStious,  or  fome  error  crept  inta 
Margraf 's  account. — Mar.  Opufc.  t.  2.  p.  25. 

Wafclton  afTcrts,  that  by  keeping  water  in  cylin- 
drical tubes,  in  a  moderate  and  equable  heat,  that  it 
became  earth  ;— but  which  was  again  diCblvable  into 
an  impcrfeft  mixture.  This  feems  to  indicate  that 
earth  may  be  changed  into  water,  as  well  as  water  into 
eartli. 

We  have  llkewifc  fome  experiments  of  the  Abbe 
Fontana  upon  this  fubjetSt :  fometimes  the  glafs  employed 
in  them  appeared  to  have  been  eroded;  at  other  times 
earth  was  generated  v/ithout  any  fuch  appearance.  He 
has  announced  his  intention  of  repeating  thefc  experi- 
ments 
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ments  upon  fo  large  a  fcalc,  as  to  bring  this  qucftlon 
to  a  certain  dccifion, 

(D)  Under  the  Equator  no  fnow  can  lay  upon  the 
mountains  unlefs  at  very  great  heights  above  the  level 
of  the  Tea :  the  top  of  the  mountain  in  this  Paradifiacal 
iiland  muft  be  as  much  higher  than  the  Pike  of  Tenc- 
riiFe,  as  the  Alps  are  above  the  level  of  the  fea,  arid 
no  fuch  mountain  is  known  to  geographers. — But  ad- 
mitting fuch  a  one  to  be  difcovercd,  the  difficulty  is  not 
removed ;  for  let  us  fuppofe  the  feeds  of  its  Alpine  plants 
to  be  lodged  upon  the  tops  of  other  rocks  as  foon  as 
they  appeared  above  the  water,  being  carried  by  the  fea 
winds,  or  any  other  caufe ;  they  muft  remain  lodged 
there,  until  by  the  fubfiding  of  the  ocean,  the  rock  be- 
comes fo  much  elevated  above  its  bed  as  to  be  covered 
with  perpetual  fnow  :  as  the  furface  of  the  fea  falls 
(according  to  this  theory)  lefs  than  five  feet  in  a  cen- 
tury, fuch  feeds  muft  lay  there  with  their  vegetable 
virtues  unimpaired  at  Icaft  a  thoufand  ages  before  they 
fpring.  As  the  place  where  they  are  depofited  becomes 
perpetually  more  and  more  elevated  it  is  continually 
growing  colder,  their  vegetable  juices  therefore  muft 
be  fuppofcd  not  to  be  put  in  motion  or  deftroyed  by  the 
vitillitudes  of  moifture  and  fuperior  heat  for  that  whole 
period,  and  only  beginning  to  adl  in  the  regions  of  a 
polar  climate  at  the  end  of  that  time. — Many  parts  of 
the  world,  as  the  Cape  of  Good  Hope,  produce  nnme- 
rous  tribes  of  very  fingular  plants  ;  hotv  comes  it  that 
they  arc  not  found  in  the  intermediate  tracts  between  the 

Cape 


HABITABLE    EARTH.       127 

Cape  and  the  Paradifiacal  Mountains  ?  in  travelling 
along  the  continent  they  muft  have  rooted,  and  pro- 
duced feed  from  diftance  to  diftancc.  Many  land  ani- 
mals alfo  inhabit  cold  mountainous  regions,  fcparatcd 
from  each  other,  which,  whether  they  be  of  the  fame, 
or  a  different  fpecies,  furnifli  very  ftrong  objcdions 
againft  this  Hypothefis. 
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DISSERTATION     III. 
O  N    T  H  E 

POLICE    OF    NATURE. 

B  Y 
CHRIST.  DANIEL  WILCKE, 

Amoeir-  Acad.  vol.  6.  p.  17. 

SUMMARY. 

Subject  laws  of  nature  to  prefers  e  the  num-- 
her  and  proportion  of  the  fpecies  in  the 
Natural kingdoms-'Y'E.QETA^i.'E.  king-» 
POM,  Plants  J  that  they  may  not  extir^ 
pate  each  other  feparated  by  climatejjfa-* 

fion,  time  offowering Subordination 

S  of 
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of  plants  of  different  clajjes  in  the  Pojlice 
OF  Nature. 

Animal  Kingdom — Ufes  to  preferve  the 
proportion  of  the  number  of  plants 

2.  ornament  to  the  world 3,  and  a^. 

to  remove  fuperfluities^ 5.  to  diffemi-^ 

nate  plants Examples,    worms 

InfeSls  confined  to  feed  upon  a  fingle 
plant  J  exceptions  J   to  part  of  a  plant  to 

keep  it  from  extirpating  others -many 

fpecies  feed  upon  plants  untouched  by  cat^ 
tie,  defiruSlion  of  a  fpecies  of  plants 
by  the  increafe  of  their  number  prevented 

by  their  being  food  to  other  infeSfs 

Clear  away  putrid  matter. 

Fiih  anfwer  the  fame  purpofes  in  the  wa^ 

ters Birds Pafleres  preferve  the 

proportion  of  infeSlSy  feeds- Gallinas 

and  others  devour  fuperfluoiis  feed  and 

dijjeminate  many  fpecies Gralla?  keep 

under  the  multitude  of  worms ^  infeSls 
and  a?nphibia-^-^''A.vStvQSy  f^ogs,  gnats^ 

and' 
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and  Jijlo Picae,    worms   and  ififech 

Accipitres  chief  food  carrion  j  fome  birds 

Mammalia  of  thv  waters ^  fiffo 

Cattle  clear  the  earth  for  new  vegetation 

• fome   beajls    bury  feeds Ferae 

clear  away  dead  carcafes ——^Bruta,  i?i^ 
feSis  and  plants on  Man. 

Recapitulation,  confequences  of  the  de-- 
JiruSlion  of  one  fpecies  of  prey  fatal ^  mi^ 
nutenefs  of  fome  animals  final  caufe^fmalleji 
animals  mofi  difficult  to  extirpate,  num^ 
her  of  young  in  a  year  diminijhes  with 
their  longevity. 


CHAPTER      I- 


§  I.  2. 

*  *  *  «^  rr^HOSE  laws  of  nature  by 

i      which  the  number  of  fpe- 

^*  cies  in  the  natural  kingdoms  is  preferved 

•*  undeftroyed,  and  their  relative  propor- 

S  2  /*  tions 
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**  tions  kept  in  proper  bounds,  are  ob- 
**.jedts  extremely  worthy  of  our  atten- 
<*  tive  purfuit  and  refearches  :"  in  this 
inveftigation  we  muft  proceed  from  her 
iimple  to  her  more  complicated  infti- 
tutions  :  the  circumftance  of  my  having 
no  predeceflbr  in  this  enquiry,  will,  I 
hope,  be  received  as  a  fufficient  apology 
for  venturing  upon  fuch  an  attempt,  and 
for  my  deficiences  in  the  execution  of  it. 
Entirely  omitting  the  foffils,  I  fhall  ein- 
deavour  to  develop  fome  of  the  conftitu- 
tions  eftablifhed  for  this  end  in  the  ani- 
mal and  vegetable  kingdoms, 

§    2- 

VEGETABLE  KINGDOM, 

If  the  many  thoufand  fpecies  of  vege- 
tables grew  together  in  one  and  the  fame 
place,  fome  would  infallibly  predominate 
over  and  extirpate  others;  here  we  dif*^ 
cover  the  mpft  manifcft  tokens  pf  the  di- 
vine 
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vine  wifdom ;  -  they  are  feparated  into  dif- 
ferent   parts  of  the   world,    fome  being 
natives  of  India,  fome  of  the   temperate 
Zone,  and  others  of  the  Polar  circle.     In 
every  country  different  fpecies  have  dif- 
^j^rent  ftations  affigned  them,  growing  in 
the   fea,    lalces,    marfhes,  vallies,    fields, 
hills,  rocks  and  fliadcd  places,  and  every 
one  has  its  different  foil,  fand,  clay,  earth, 
or  chalk,   allotted  to  it :  as  for  .example, 
Sweden   produces    about    1300    different 
plants ;   thefe  being  each  confined  to  their 
proper   ftations,    there   are  feldom  above 
50  or  100  to   be  found  in  a  given  place; 
by  which  it  happens  that  no  one  can  to- 
tally exclude  another.     Every  plant  flou- 
riflies  beft    in   its  own  ftation ;  if  it  in-^ 
trude  into  another  it  is  choaked  up  by  the 
native  fpecies,  and   becoming   unhealthy 
is  at  laft  totally  devoured  by  the  Aphides* 
and  other  infedts.      And  that  thefe   100 
fpecies  may  be  the  lefs  liable  to  opprefs 
one   another,    fome  of  them   have  their 
:  time 

*  Lice  in  tht  leaves  of  plants. 
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time  of  flowering  in  the  Spring,  fomc  In 
Autumn  and  others  in  Summer. 


§3- 

Nature  has  eftablifhed  a  fubordination 
and  the  appearance  of  Police  in  their  fe- 
vcral  tribes.  Among  thcfe  we  may  con- 
fider  the  Mojjh  as  the  poor  laborious  pea-- 
fanfSj  occupying  the  moft  barren  tradls 
of  the  earth  which  they  cover  and  mol- 
lify ;  and  dedicating  their  fervices  to  the 
other  plants,  that  their  roots  be  not  de- 
ilrcyed  by  the  heat  of  the  fun  or  the  ri- 
gour of  the  froft :  thofe  unfertile  tradls 
arc  allotted  to  them  which  their  fellow 
citizens  do  not  think  worth  occupying. 

The  Grqffes  are  the  Teomanry  of  the 
veget  Jole  kingdom ;  they  cover  the  great- 
eft  part  of  the  furface  of  the  earth,  and 
the  more  they  are  trodden  under  foot  and 
cpprefTed,    the  more   they    extend  their 

roots 
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roots  and  endeavour  to  increafc ;  their  mul- 
titude forms  the  ftrength  of  the  ftiite. 

Herbs  may  be  looked  upon  as  the  Gen- 
try ;  the  luxuriance  of  their  foliage,  the 
fplendor  and  beauty  cf  their  flowers,  their 
fmell,  tafte  and  figure,  give  a  kind  of 
dignity  to  the  vegetable  community. 

The  Trees  are  to  be  efleemed  the  Ncbi^ 
lity  of  this  ftate,  they  are  deeply  rooted, 
elevate  their  heads  above  their  fellow-ci- 
tizens, and  protedl  them  from  florms,  heat 
and  cold.  There  are  likewife  fome  clafles  of 
vegetables  which  have  a  fpccics  of  chartered 
rights  granted  them  by  nature,  a  kind  of 
exclufive  privilege  in  their  flation  that  no 
other  plants  can  make  a  forcible  entry 
upon  them,  or  if  they  do,  they  euflly  ex- 
pell  the  invaders  :  thus  the  Ranunculus 
ficaria*,  the  Allium  urlinum-f-,  and  the 
Senecio  faracenicus  j;  maintain  their  fitua- 


tion 


*  Lefs  celandine.  f  Ramfjn. 

I  Broad-leaved  Rag- wort. 
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tion  under  the  lower  fliriibs,  and  exclude 
all  other  plants;  the  Avena  pratenfis*, 
when  it  gets  footing  among  the  juniper, 
totally  banifhes  it ;  the  Erica -f-  will  never 
approach  to-  the  beach  nearer  than  the 
extent  of  its  boughs  :  fome  plants  put  on 
quite  a  military  appearance,  armed  with 
fpines,  thorns  and  hooks,  as  the  thiftle, 
the  furze,  the  Berberis  and  innumerable 
others,  to  proteft  the  herbs  which  grow 
under  them  from  cattle;  and  fome  are 
nurfed  by  other  vegetables  being  unable 
to  fubfift  or  to  flourifh  vigouroufly  upon 
the  earth,  as  the  VifcumJ,  the  Epiden- 
dron,  §  Cufcuta  and  many  more^ 

§  4- 

By  this  inftitution  the  feveral  vegeta- 
bles are  preferved  in  their  proper  limits  1 
and  though  their  fpecies  amount  to  many 

thoufands, 

*  Meadow  oat-grafs.  J  Miflctoc. 

t  Ling.  §  Dodder. 
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thoufands,  the  number  found   upon  one 
Jfpot  is  very  fmalL 


§  5.  omitted. 

The  ANIMAL    KINGDOM. 

^  6.  extraSi. 

-*  *  *  *  The  general  received  opinion 
ha«  been  that  vegetables  were  created  for 
tllL^  food  and  ufea  pf  animajs ;  J?ut  attend- 
ii\g5  to  the  orjdcr  of  nature,  v/e  difcover 
tlx^t  animals  were  created  upon  account  of 
plants.  *  *  *  * 

§7- 

j\oimals  ferve  in  the  firft  pUce  to  pre- 

fejpve  3  due  pf op©rtion  among  vegetables  : 

*dly.  to  adorn  the  theatre  .pf  nature  and 

COQfttrne  every  thing  fuperfluows  and  ufe- 

T  lefs: 
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lefs  :  3dly.  to  remove  all  impurities  ari- 
ling  from  animal  and  vegetable  putridity ; 
and  laftly,  to  multiply  and  difleminatc 
plants  and  ferve  them  in  many  other  re- 
fpefts. 

§  8. 

Worms  firft  ojfFer  themfelves  to  our 
confideration;  but  as  far  the  greater  num- 
ber of  thefe  are  natives  of  the  deepeft 
parts  of  the  ocean,  which  oppofes  an  in- 
vincible obftacle  to  our  inveftigating  their 
natural  hiftory,  I  am  obliged  to  pafs  this 
divifion  of  my  fubjedl  over  untouched. 


§  9  and  10. 

The  Infefts  are  the  moft  numerous 
tribe  of  the  minifters  of  nature,  the  mul- 
titude of  their  fpecies  feems  to  vye  with 
that  of  plants.  *  *  *  Some  of  thefe 
are  always  found  adhering  to  vegetables, 
and   fubfift   upon  them    totally  when  la 

the 
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the  ftate  of  Caterpillars;    fuch    are  the 
Papiliones*,    Chryfomelae-f-,    Aphides  J, 
CicadaB§,  and  a  long  catalogue  befides.     It 
is  almoft   impoffible  to  find  a  plant  not 
expofed  to  the  ravages  of  fome  of  thefe, 
yet  they  are  all  confined  to  their  diftinft 
ftations    in  the  fame  manner  as  vegeta- 
bles ;  this  is  proved  by  innumerable  ex- 
amples in  the  Pandora  infedlorum.     Every 
one  of  thefe  has  the  care  of  a  fingle  plant 
affigned  to  it,  vv^hich  vv^hen  it  cannot  pro- 
cure,   there  are  a   few  others  which  it 
preys  upon  by  neceflity,  to  preferve  life 
and   perpetuate   the    fpecies,   till   a    new 
fupply  of   its  more  proper    and   natural 
food  fprings   up.     The  Silk  worm  feeds 
upon  the  leaf  of  the  mulberry,  but  when 
it  cannot  be  obtained  in  fufficient  plenty, 
it  fubfifts  upon  the  Letuce  and  the  leaves 
of  fome  trees ;  but  the  diminution  of  its 
beauty,  fize  and  vivacity,,  and  the  inferior 
quantity  and   quality  of  its   filk  clearly 
T  2  point 

♦  Butterfly,  J  Leaf-loufe. 

^  Gold-chafFer.  §  Grafshopper. 
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point  cmt  that  fuch  food  is  by  no  means 
well  adapted  to  its  nature.  The  leaves 
of  a  given  plant  are  fometimes  the  food 
of  one  infeft,  the  flowers,  the  feed  vcf- 
fel,  and  feed,  of  (6  many  others;  thus 
theTenthredo  fcrophulariae*  devours  only 
the  leaves  of  that  plant,  the  Curculio 
fcrophulariae-f-  its  frudlification ;  the  Gir- 
culio  nucumj  the  kernel  of  wood  nuts, 
and  the  Phalaena  ftrobilella  the  cones  of 
the  fir. 

§  II  and  12- 

Every  plant  has  its  proper  InfcSt  al- 
lotted to  it  to  curb  its  luxuriancy,  and 
that  it  fhould  not  multiply  to  the  exclu- 
lion  of  others,  and  when  the  infed:  is 
well  fupportcd  by  the  difcharge  of  his 
commiflion,  he  lives  plentifully  and  pro- 
pagates a  numerous  ojftspring,  but  by  the 
failure  of  his  work  he  languifhes  and 
dies.     Thus  grafs  in  meadows  fometipmes 

flourifhes 
*  Berk.  163.  4.  t  Figworth  wcvil. 

X  Nut-wevil. 
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flourifhcs  (o  as  to  exclude  all  other  plants: 
here  the  Phala^na  graminis,  with  her  nu- 
merous progeny,  find  a  well  fpread  ta- 
ble; they  multiply  in  immenfe  numbers, 
and  the  farmer  for  fome  years  laments 
the  failure  of  his  hay  crop;  but  the 
grafs  being  confumed,  the  Fhdlxnx  die 
with  hunger,  or  remove  to  another  place. 
Now  the  quantity  of  grafs  being  greatly 
diminiflied,  the  other  plants  which  were 
before  choked  by  it  fpring  up,  and  the 
ground  becomes  variegated  with  a  multi- 
titude  of  different  fpecies  of  fiowers  :  had 
not  nature  given  a  commifficn  to  this  mi- 
nifter  for  that  purpofe,  the  grafs  would 
deftroy  a  great  number  of  fpecies  of  ve- 
getables of  which  the  equilibrium  is  now 
kept  up.  The  Scrophularia*  is  eaten  by 
very  few  cattle,  it  affords  food  to  a  num- 
ber of  fpecies  of  infefts :  fcarce  any 
beafl  will  touch  the  nettle,  fifty  different 
kinds    of  infedts   are  fed   by  it ;  fome  of 

which 

*  Figwort, 
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which  feize  upon  the  root,  while  the 
ftem,  leaves,  flowers  and  feeds,  are  eaten 
by  others;  without,  this  multitude  of 
enemies  it  would  annihilate  a  great  num- 
ber of  plants  :  The  fame  holds  good  in 
fhrubs  and  timber  trees,  efpecially  thofc 
which  produce  fpines,  and  are  eafily  dif- 
feminated;  the  loftier  plants  are  fo  much 
the  more  preyed  upon  by  infefts,  as  they 
are  lefs  expofed  to  the  attacks  of  cattle : 
and  infedts  appear  to  be  created  to  reftrain 
the  different  fpecies  of  vegetables  within 
proper  limits. 


§   13- 

But  the  avidity  with  which  they  exe- 
cute this  commiflion  might  degenerate 
into  an  abufe,  which  would  terminate  in 
the  utter  ruin  of  their  fubjed:  vegetables, 
if  they  were  permitted  not  only  to  re- 
ilraiu  its  excefs,  but  totally  to  annihilate 
a  fpecies :    the  Oeconomy  of  Nature  has 

there- 
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therefore  fubjefted  them  to  certain  mode- 
rators, that  they  may  increafe  but  not  in- 
definitely. Thofe  infers  which  fub- 
fift  upon  plants  have  others  fet  over 
them,  who  devour  their  fuperfluous  num- 
bers 5  thefe,  like  all  carnivorous  animals, 
deftroy  a  great  number  of  individuals  for 
their  fupport,  they  abound  moft  where 
their  prey  is  in  the  grcateft  quantity,  and 
exercife  their  force  where  it  is  moft 
wanted.  Where  the  Aphides*  find  a 
a  plant  fickly,  they  almoft  cover  the  leaves 
and  branches ;  here  the  Mufca  Ribefii, 
Pyraftri-f,  and  others  of  the  fame  family 
aflemble  and  depofit  their  eggs,  which 
are  fcarce  hatched,  and  acquire  motion 
before  they  totally  deftroy  the  Aphides  J  ^ 
they  are  likewife  joined  in  this  work  by 
the  progeny  of  Coccionella,  Hcmerobius§, 
and  the  Ichneumon  aphidum||. 

*  Leaf-loufe.  J  Leaf-loufe. 

t  B,  174.  7.  §  Golden  eye. 

H  Leaf-loufe  ichneumon. 

§  14- 
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§  14- 

The  Phalaena  ftrobilella  has  the  fir  cone 
affigned  to  it  to  depofit  its  eggs  upon ;  the 
young  caterpillars  conxing  out  of  the  fhell 
confume  the  cone  and  fuperfluoiis  feed;  but 
left  the  deftrud:ion  fhould  be  too  geueraL 
the   Ichneumon  ftrobilellae  lays  its   eggs 
in  the  caterpillar^  inferting  its  long  tail 
In  the  openings  of  the  cone  till  it  touches 
the  included  infed,  for  its  body  is   top 
large  to  enter;  thus  it  fixes  its  mioute 
egg  upon   the  caterpillar,    which   being 
hatched,  deftroys  it.     But  left  it  fliotild 
multiply  to  thie  total  extermination  of  the 
former  fpecies,  the  Ichneumon  moderatOTt 
a  very  fmall  infedt  enters  into  the  cone, 
and  lays  its  eggs  upon  the  caterpillar  o£ 
the   Ichneurnon  ftrobilella,   which  being 
hatched,   devour  it :  we.  owe  this  difco- 
yery  to  D.  Rolander. 


§  15- 
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§  ^5- 

The  Caterpillars  of  the  Phalaenae, 
ivhich  fubfift  upon  trees  and  herbs,  have 
alfo  other  infeds  fet  over  them ;  the  Ca- 
rabi*  get  by  night  upon  the  branches'  of 
^e  trees,  and  devour  w^hat  caterpillars 
they  find,  as  Reamur  informs  us :  thofc 
who  raife  fruit  trees  cannot  praftice  a 
better  expedient  to  free  themfelves  from 
caterpillars,  than  to  colled:  thofe  infed:s, 
and  place  their  eggs  at  the  foot  of  the 
tree;  which  being  hatched  wi^l  execute 
their  office  in  the  Police  of  Nature,  and 
devour  them. 


§  16.   . 

Wherever  any  putrid  matter  is  col- 
lefted,  certain  infers  are  gathered  toge- 
ther by  it,  whgfe  brood  devour  it,  and 
prefently  purify  the  place:  Gnats  drop 
their  eggs  over  impure  and  putrid  water, 

U  the 

^  *  Species  of  Beetle* 
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the  Mufca  putris*  in  mire,  the  Mufca 
domefticaj  in  dunghills,  and  others  in 
dead  carcafes  :  but  left  thefe  fhould  mul- 
tiply beyond  proper  limits,  fonie  vigilant 
overfeers  are  appointed  over  them ;  tho 
Spider  weaves  innumerable  webs  upon 
every  bufh,  the  Afili-f  fuck  their  blood, 
and  the  Dragon  fly  catches  them  wherever 
he  flies. 


§   17- 

Thus  hundreds  and  thoufands  of  fepa- 
rate  commiflions  are  given  to  different 
animals,  that  the  general  proportion  of 
things  fhould  be  kept  up;  and  nothing 
be  multiplied  J)eybnd  it :  Every  created 
thing  has  a  fuperior  and  a  fubordinatioa 
appointed  it. 

*  B.  176.  17.  t  Houfe-fly. 

t  Hornet-fly, 


$if. 
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§  18. 

Fifh  in  the  waters  partly  fubfift  up6n 
plants,  partly  by  prey;  thofe  devour 
aquatic  vegetables,  thefe  the  worms  and 
infedls  they  find  there  :  but  leaft  they 
fhould  be  entirely  extirpated  by  them, 
there  are  fifli  of  prey  who  thin  the  inha- 
bitants of  the  waters,  and  harrafs  their 
numerous  (hoals.  The  fmaller  fifh  would 
be  able  to  avoid  them  by  turning  fre- 
quently, and  the  excellence  of  their  fins, 
if  their  number  did  npt  hinder  their 
efcape.  Thofe  which  do  not  multiply  in 
in  that  abundance,  are  armed  with  fpines 
to  keep  oflF  their  enemies.  The  bodies  of 
dead  fifh  in  the  bottom  of  the  water  arc 
perforated  by  eels,  and  devoured  by  the 
Myxinae,  befide  crabs  and  fome  infedts ; 
fo  that  here  likewife  we  fee  the  greateft 
attention  employed  to  preferve  purity  as 
well  as  proportional  number* 

V  z  §  ^* 

*  B.  rgi* 
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The  number  of  Amphibious   anim'ak 
is  lefs  than  that  of  the  former  clafs,  yet 
every  one  has  his  diftindt  province  affigncd 
him :  .the  Frogs  remove  all  thofe  fuper- 
fluities  which  fwarm  upon   the  furface  of 
our  waters  and  wells,  as  the  Duck- weed : 
and  thofe  fmall  worms  which  change  into 
Gnats ;  Serpents   and  Lizards  prey   upon 
infecfts,  the  Squali*  and  Raj  as  J  devour  dead 
bodies  at  the  bottom  of  the  fea. 

§  20. 

The  Birds,  whofe  tribes  are  fo  nume- 
rous, have  all  their  peculiar  diftindions 
and  offices  in  the  Police  of  Nature. 

§  21. 

T!ic  numerous  genera  of  the  Pafleres^ 
feed,  chiefly    upon   infcdls,    and   as  thefe 

moftly 
*•  Shark  genus.  X  Skate.  §  Order  6. 
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moftly  abound  in  trees,  they  fly  thither  in 
great  flocks ;  if  they  do  not  thus  obtain 
a  fuflicient  provifion,  they  feek  their  food 
clfewhere :  fome  of  them  pick  up  fuper- 
fluous  fcattered  feeds;  the  Starling  lives 
upon  earth  worms,  the  Goatfucker  upon 
moths,  the  Parus*  different  fpecics  of 
gnats  :  And  as  infeds  generally  die  at  the 
end  of  Summer,  thefe  birds  either  hide 
themfelves  in  fome  retreat  during  winter, 
or  migrate  into  other  regions.  Thofe 
who  live  indiflFerently  upon  feeds  and  in- 
feds,  make  fhift  to  pick  up  a  fcanty  liv- 
ing in  Winter  with  us  until  the  return  of 
Spring. 

§  22. 

The  Gallinae  -f-  and  doves  feed  upon  fu- 
perfluous  feeds  ;  the  Turdi:};  fearch  for  the 
fpot  where  there  is  the  greateft  quantity 
of  berries;  and  if  they  devour  them  iu 
too  great  quantities,  many  pafs  through 

them 

*  Tit-moufe.  f  Order  5. 

t  The  Black-bird,  the  Miflcl-bird,  and  others  of 
WIS  genus. 
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them  undigefted  and  fertilized  :  the  Alau^ 
dsB*,  who  pick  up  fuch  a  variety  of  feeds, 
diiTeminate  likewifc  a  great  number,  and 
often  leave  them  where  we  wonder  to  find 
them  fpontaneous :  this  was  the  caufe  of 
oats  fpringing  up  in  fields  fown  with  rye, 
which  in  our  age  had  almoft  perfuadcd 
all  Europe  to  believe  in  the  tranfmutation 
of  corn. 


§  23. 

The  Tetraooes-f-  and  Peacock  feed  theif 
young  with  infedts,  hence  the  former 
feek  our  Northern  countries  in  flights, 
where  the  innumerable  quantity  of  gnatg 
enables  them  to  find  their  young  a  plen-^ 
tiful  fubfiftence ;  thefe  infefts  are .  thus 
prevented  from  periiliing  without  a  ufe. 

♦  Lark.  +  Moor  game. 


§24. 
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§  24. 

The  Grallae*  perform  their  taik  in  lakes 
and  pits,  where  myriads  of  infedts,  afca- 
rides  and  worms,  are  continually  em- 
ployed in  removing  all  impurities  ;  by  the 
affiftance  of  thefe  birds,  a  due  propor- 
tion is  kept  up  among  them :  in  Summer, 
when  the  marfhes  are  dried  up  in  hot 
climates,  they  migrate  to  us  ;  but  the  ice 
locking  up  the  waters  when  Winter  fet$ 
in,  and  depriving  them  of  their  food^ 
they  are  obliged  to  return  into  the  fouth : 
the  Nile,  which  before  had  covered  over 
the  face  of  Egypt,  retreating,  a  number 
of  Amphibious  animals  are  left  upon  the 
the  earth;  the  ftorks  refort  there  at 
that  feafon,  whofe  principal  food  is  am- 
phibious animals  and  ferpents. 

*  Order  4, 

§  25- 
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The  Anferes*  and  Anates-f*  receive 
their  commiflion  from  nature  to  clear  the 
waters  of  all  fuperfluities,  and  devour  the 
brood  of  frogs  and  gnats ;  the  Mergiif, 
Alcae^,  Colymbi  [|,  Lari^  and  Sternae**^ 
prevent  fifli  from  multiplying  to  excefs  ; 
the  Diomedeae,  the  Pelicans  and  Phac- 
thontes  inhabit  the  ocean ;  they  hover  in 
flights  over  the  flying  fifh,  their  proper 
prey,  when  they  are  purfued  by  the  Co- 
rypheni. 


§ 

26. 

It  is  the  bufinefs 

of  the  Picae  to  clear 

the  earth  by  picking  up  the  worms  and 

infcdls;  the  Buceros  and  Corvus  corax-f-f- 

devour 

*  Order  3. 

H  Guillemots. 

t  Ducks. 

q  Gulls. 

X  Divers. 

**  Terns^ 

^Awks. 

tt  Ravca, 
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devour  carion,  the  Graculus*,  Crotopha- 
gus  and  Cuculus-f  many  infers,  the  Ccr* 
thia  J  feeds  upon  their  eggs  ;  the  Tipula|| 
feeds  upon  the  roots  of  Grafs,  and  leaves 
the  ftalk  Handing,  which  thus  prevents 
any  future  vegetable  from  occupying  its 
place;  the  Crow,  who  is  exceedingly 
fond  of  the  caterpillar  of  the  Tipula,  is 
obliged  to  dig  up  the  dead  ftalks  to  come 
at  them,  and  thus  performs  the  tafk  af- 
figned  to  her. 

The  Accipitres  find  their  appointed  fpod 
in  dead  bodies,  but  when  this  provifion 
fails,  they  (but  with  greater  difficulty  ' 
indeed)  fubfift  upon  fuperfluous  birds. 
The  Lanii§  are  employed  in  diminifliing 
the  number  of  beetles.  All  birds  pro- 
mifcuoufly  are  not  the  prey  of  the  f  Ac- 
X  cipitres 

«  Cornilh  cough.  ||  Berk.  171. 

f  Cuckow.  §  Butcher  bird. 

%  Creeper.  f  Hawk  genus. 
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cipitres,  their  mode  of  flight  proteds  a 
great  many.  The  principal  food  of  the 
Buteo*  is  the  toad;  fome  prey  only  on 
the  Doves,  others  on  Domeftic  fowl,  the 
Stork  or  the  Sparrows;  the  Halietus-^ 
feizes  the  largeft  fifh,  the  Perinopterus, 
Papa,  Aura  and  Harpya,  fcarcely  touch 
any  thing  but  dead  carcafles,  and  therefore 
are  very  flow  in  flight;  the  Owl  defl:roy8 
the  fuperfluous  bats,  mice,  hares  and  the 
nofturnal  mammalia,  befide  moths. 


§  28. 

'The  Mammalia  are  fewer  in  number^ 
but  more  vigorous  in  their  operations. 


The  Cetet,  with  the  Phoca^^  and  Lu- 
tr«j|,  are  the   rulers  of  the  waters,  and 

fubfift 

*  Bwzzrrd,  f  Ofprey.  J  Order  7. 

§  Sea  calf,  B  Otters. 
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fubfift  by  reprefling  the  too  great  abun- 
dance of  their  inhabitants. 

§  30. 

The  Pecora  and  Belluae*  every  year  de- 
vour the  herbs  that  the  face  of  the  earth 
may  be  cleared  for  its  annual  renovation  : 
certain  fpecies  of  vegetables  feem  inter- 
dided  to  certain  animals,  leaft  other  fpe- 
cies who  follow  them  (hould  be  totally 
deprived  of  fubfiftence. 

§   3t- 

The  Glires-f  have  it  afligned  to  them  in 
office  to  gnaw  away  and  confume  all  fu- 
perfluous  and  dead  fubftances,  having  a 
difagreeable  appearance;  the  Squirrel  is 
as  great  a  devourer  of  the  cones  of  pines, 
as  the  Loxia  curviroftraj  and  Coccothrau- 
fl6s§,  which  fcattering  their  feeds,  fubfift 
X  2  upon 

*  Order  5.  and  6.  J  Crofs  bill, 

t  Order  4.  §  Haw  finch. 
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upon  their  fupcrfluous  parts :  the  Squir- 
rel, together  with  the  Moufe,  the  Cor- 
vus  caryocataftes*  and  Glandarius'f,  after 
they  are  well  fed,  colled:  and  bury  nuts 
and  acorns  in  the  earth,  where  they  are 
frequently  left  either  by  their  forgetful - 
nefs,  being  driven  from  their  old  haunts, 
or  by  death ;  thus  thefe  feeds  which  per- 
haps would  never  have  been  buried  a  proper 
depth  in  the  earth  to  vegetate,  fpring  and 
grow  up  into  trees. 


§  39- 

The  Beftiael,  as  the  Susf ,  Nafua,  Eri- 
naceus§  and  Talpa||,  in  their  fearch  after 
worms  and  roots,  turn  up  the  earth,  and 
thus  prepare  it  for  the  reception  of  feeds. 


♦  Nutcracker. 

f  Swine. 

+  >y. 

§  Hedge-hog, 

%  Order  2. 

1  Mole. 

§33- 


JPOLICE  OF  NATURE.        157 


§  33- 

Th^  Ferae*  are  employed  in  taking 
away  dead  carcafles  from  the  furface  of 
the  earth,  and  hence  they  are  affembled 
at  places  where  they  abound,  but  accom- 
panied by  the  Falcon,  the  Vulture,  the 
Owl  and  the  Crow,  and  other  birds  def- 
tined  to  the  fame  fervice  ;  being  all  draw^n 
together  by  the  putrid  fcent  of  their 
prey  :  the  wildeft  beaft  never  dercruys  ano- 
ther but  through  neceflity. 


§  6. 

The  Bruta,  as  the  Elephant,  the  Sloth, 
the  Ant,  Bear  and  the  Manis,  together 
with  fome  animals  of  the  clafs  of  the 
Primates-f-,  as  the  Monkey,  and  the  fwarms 
of  Indian  bats  inhabit  the  lofty  woods  of 
of  thofe  countries,  which  cover  the  herbs 

below 

♦  Order  2,  t  Order  i. 
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below  as  it  were  with  one  continued  roof, 
left  they  fhould  be  totally  parched  up  by 
the  heat  of  the  fun  :  part  of  thefe,  as 
the  Bat,  Ant  eater  and  Manis,  fufift  upon 
thofe  infeits  which  are  moft  numerous; 
and  others,  as  the  Elephant,  Monkey, 
Lemuris  and  Sloth,  upon  the  fruits  and 
luxuriant  foliage  of  trees. 


§  35- 

iMani  is  the  laft  and  higheft  minifter  of 
Nature,  to  whofe  ufe  and  convenience 
every  thing  is  fubfervient ;  and  he  in 
many  inftances  ferves  to  keep  up  her  in- 
ftituted  proportions  :  the  greateft  whale 
in  the  ocean,  the  moft  ferocionis  lion  or 
tyger  on  the  land,  falls  a  vidim  to  his 
boidnefs  and  addrefs.  He  accommodates 
to  his  ufe  herbs,  trees,  fifh,  birds,  and 
every  thing  fuperfluous  in  the  fyftem. — 
Thus  an  '  exadl  equilibrium  is  kept  up, 
where  nothing   is  redundant   or   ufelefs. 

But 
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But  man  himfelf  is  fabjed:  to  this  gene- 
ral inftitution ;  in  places  abounding  with 
inhabitants,  contagious  difordcrs  prevail 
with  more  frequency  and  force,  and  I  do 
not  know  whether  it  be  not  a  pofitive 
conftitution  of  nature,  that  wars  fliould  be 
moft  common  where  men  arc  found  moft 
numerous. 


CHAPTER        IL 

FROM  the  examples  above  laid  down, 
we   difcover  the  following  laws   in 
the  Police  of  Nature. 

Vegetables  which  are  fo  many  proofs 
of  the  wifdom  of  the  great  Creator,  are 
deftined  always  to  preferve  their  jiumber 
of  fpecics.  To  obtain  this  end,  genera- 
tion, nutrition  and  proportion  are  necef- 

fary. 

Animals 
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Animals  feem  created  to  affift  in  eiFedfc- 
ing  thefe  three  purpofes. 

They  affift  in  the  generation  of  plants 
by  cropping  them  down,  and  preventing 
a  fterility,  which  might-  be  the  confe- 
quence  of  too  much  luxuriance :  they 
likewife  admirably  contribute  to  their  dif- 
femination,  and  many  of  them  dig  up 
the  earth  for  the  reception  of  their  feeds. 
Birds  and  cattle  carry  many  of  them  to 
diftant  places  where  they  never  fprung 
before,  to  omit  thofe  which,  after  having 
fatisfied  their  hunger,  hoard  what  remains 
of  their  ftore  in  the  earth  :  their  dung 
likewife  ferves  to  the  fupport  of  vege- 
tables. 

Their  proportion  feems  to  be  among 
the  moft  wonderful  inftitutions  of  na- 
ture; animals  feem  to  be  the  principal 
Minifters  fet  over  them  by  her  to  take 
care  that  of  the  many  fpecies  of  vegeta- 
bles, no  one  fhould  be  totally  extirpated: 

the 
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the  fiibordination  of  animals,  obferved  be- 
fore, greatly  aflifts  to  this  end. 

From  the  parts  of  Natural  Hiftory  al- 
ready known,  we  may  form  a  judgement 
of  the  importance  of  every  one  of  the  con- 
ftitutions  of  nature;  if  the  fpccies  def- 
tined  to  prey  upon  any  particular  animal 
were  to  perifli,  the  greatell  calamities 
might  refult  from  it :  Nature  has  ap- 
pointed the  Quifcula  to  watch  over  the 
Dermeftes  piforum*,  thefe  being  extir- 
pated in  North  America  by  Ihooting,  the 
peas  have  been  totally  ruined.  If  all  the 
Sparrows  were  to  be  deftroyed  here,  our 
plantations  would  be  ruined  by  the  Gryl- 
li-f- ;  America,  deprived  of  Swine,  would 
be  infefled  with  ferpents  to  an  intolerable 
degree ;  and  we  muft  believe  the  fame 
with  refpedl  to  the  other  fervants  of  the 
Great  Family  of  Nature,  fince  its  Author 
has  permitted  nothing  to  be  without  fufr 
ficient  reafbn. 

Y  Very 

*  Pea  dor.  f  Crkket, 
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Very  manifeft  indications  of  the  wif- 
dom  of  nature  are  to  be  gathered  from 
the  fize  of  fome  animals  being  reftrained 
in  given  bounds ;  if  the  Cicindela*,  the 
Libellula-f-,  or  the  Scolopendra,  had  been 
created  equal  in  magnitude  to  a  Lion,  the 
whole  human  and  animal  race  muft  have 
been  deftroyed. 

One  circumftance  which  ferves  to  pre- 
fcrve  the  general  proportion  deferves  our 
higheft  admiration,  that  the  leaft  animals 
arc  propagated  in  the  greateft  numbers,  and 
are  with  the  moft  difficulty  totally  extir- 
pated :  it  admits  no  doubt  that  a  fmgle 
fpecies  of  infedts,  though  of  the  fmalleft 
fize,  can  commit  more  ravages  in  a  village 
than,  an  Elephant;  the  whole  fpecies  of 
fuch  infeds  cannot  be  extirpated,  the  Ele- 
phant may  "be  killed  by  a  fingle  fliot. 

The  long  lived  animals  propagate  very 
flow ;    the  clafs  of  Hawks  lay  but  four 

eggs 

♦  Meadow  wig.  f  Dragon  fly.  ■" 
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eggs  in  a  year,  the  Domeftic  fowl  from 
thirty  to  fifty.  Doves  two  every  month ; 
the  Hare  has  young  often  in  a  year,  and 
a  Bee  in  the  fame  period  will  lay  40,000 

The  higher  minifters  of  nature,  the 
animals  of  prey,  are  flower  and  more  in- 
dolent than  others,  and  never  feek  their 
prey  but  when  urged  by  hunger  -,  as  wc 
obferve  in  Lions,  Tygers  and  Eagles. — 
Beafts  of  prey,  when  they  can  get  no 
dead  carcafles,  find  confiderable  difficulty 
in  getting  food  ;  and  they  catch  generally 
only  fuch  of  the  other  animals  who  are 
infirm  with  age  or  diflemper^  thofe 
which  are  young  and  healthy  efcaping 
them  by  running,  flying,  fwimming,  or 
in  fome  other  mode. 

There  are  fome  animals  likewife  in  the 

Police   of  Nature  who  are  appointed  as 

,  watchmen  to  warn  other  animals  of  their 

danger,   as  the  Charadrius   fpinofus,  La- 

Y  2  nius. 
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nius*,  Grus-f,  Meleagris,  and  others, 
which  give  notice  to  the  birds  of  a  hawk 
being  out  in  fearch  of  prey :  nor  would 
the  larger  conchs  ever  efcape  the  Sepia 
loligo  J  unlefs  they  had  the  Cancer  pin-t 
notheres  as  a  guard.  Thus  we  fee  Na- 
ture rcfemble  a  well  regulated  ftate  in 
which  every  individual  has  his  proper 
employment  and  fubfiftence,  and  a  proper 
gradation  of  offices  and  officers  is  ap- 
pointed to  corredl  and  reftrain  every  de- 
trimental excefs, 

♦  Butcher  bird.         f  Crane.  J  Sea  fleeve. 


Note. 1  have  taken  the  fame  liberty  T?vith  this. 

Effay  as  with  fome  others,  in  omitting  feme  very 
confiderable  paiTages  in  it.  The  reafons  which  in  ge- 
neral have  determined  me  to  this  are  explained  in  the 
Preface. 

The  care  which  Nature  is  evidently  fcen  to  take  in 
many  inftances  to  preferve  different  fpecies  of  the  Ani- 
mal and  Vegetable  kingdoms  from  being  totally  extir- 
pated. 
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pated,  and  to  keep  up  a  relative  proportion  in  their 
numbers,  renders  it  extremely  probable  that  it  is  her 
general  defign.  Thofe  parts  of  the  original  Eflay 
which  tend  to  prove  this  are  retained  here. 

But  there  is  a  fecond  point  which  our  author  labours 
to  eflablifh ;  that  Vegetables  were  not  created  for  the 
^fe  of  animals,  but  animals  to  preferve  the  nun^ber  and 
proportion  of  the  fpecies  of  plants.  He  has  fup- 
ported  this  new  opinion  more  like  a  Rhetorician  than 
a  Natural  Hiftorian.  I  have  contented  myfelf  with 
leaving  the  fimple  propofition  in  the  text,  omitting  the 
proofs  upon  which  it  is  founded.  But  to  gratify 
the  curiofity  of  the  reader  as  to  the  mode  in  which 
the  fubjedt  is  tieated,  I  fhall  in  this  Note  extraft  and 
put  together  his  Argumentum  Achilleum :  **  Plants  are 
"  devoured  by  animals ;  but  I  can  difcover  no  reafon  to 
^^  fuppofe  that  Sheep  were  created  for  IVolves^  Horfes 
^^  for  Tygers^  Oxen  for  Lions ^  or  Doves  and  Peacocks ^ 
^^  fi^  fi^^h'i  J^^^^'^^i  Hawks  and  Kites ^   which  are  not 

"  good  to  eat nor  can   we  fay  that  plants  exiji  for 

'^  thoje  animals  which  prey  upon  them ;  does  the  Peafant 
"  exifi  for  the  Conjiable^  the  Conjiable  for  the  Jujiice  of 
"  Peace^  or  the  Jujiice  of  Peace  for  the  Lord  Lieute- 
"  nantT'  Exclufive  of  this  unlucky  propofition,  this 
eflay  gives  a  very  ingenious  and  enlarged  view  of  one 
part  of  the  fyftem  of  nature ;  and  proves,  by  a  well 
fclcfted  variety  of  inftanccs  from  Natural  Hiftory,  that 
the  apparent  fcene  of  carnage  carried  on  in  nature  by 
animals  of  prey,  is  not  only  fubfervient,  but  of  abfo- 

lute 
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lute  ncceifity  to  the  preferving  of  the  order  of  things 
in  that  perfedlion  in  which  it  was  created  ;  and  which 
fubfxfts  alone  by  maintaining  the  number  of  fpecics^ 
and  the  relative  proportion  of  the  individuals  of  each 
unaltered. 


OH 
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ZOOLOGICAL 

DI  S  SERTATIO'NS. 

DISSERTATION     IV. 

On  the  Rhendeery  by  Cka.  Fred.  Hoff'berg^ 
of  Stockholm. 

Amoen.  Acad.  vol.  4.  p,  144. 


SUMMARY. 

Preface.     Comparifon  of  extreme  hot  and 
cold  climates  for  fujiaining  hwnan   life 

inhabitants  of  both  fuhfji  by  paf- 

turage -fate  compared  ivith  that  of 

the  farmer ' Herds  of  the  Laplander 

RlIEN- 
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Rh EN  DEER name  and  fynonymes  of 

the  Rhendeer Genus Species 

fpecijic  marks  not  eajily  definable Na- 

tive  Place  Northern  parts  of  Ame-- 

ricaj    Afia,    and  Lapland Lapland 

in   two   divifionsj  Alpine  and  Woodland 
•—The  face  of  thefe  divifions  defcribed 

-Form    of   the    animal    defcribed^ 

Scheffer  and  Hulden    cenfured Wild 

Rhendeer  larger  than  the  tame Food 

Rhendeer  Lichen luxuriant  where  a 

foreft  has  been  burned  down covered 

over  with  ice  when  winter  fets  in  with 
rainy     and  the    Rhendeer  ftarved — — - 

confiant  atte?tdance   ufon  them 

Condition  of  the  Laplander Lap- 
land    inhabitants Mount  aineerSy 

Woodmeny  Mendica7its  a  mixed  race  ^ 
Mountaineers  comparatively  rich  chearful 
Woodmen  poor,  folitaryy  melancholy 

Gnats  great  eft  evil  of  the  Lap- 
landers  generation multitudes  of 

birds  prey  upon  them reafon  of  their 

fceking  this  climate  in  Summer^ — breed- 
ing 
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ing  and  food -fupport  the  Laplanders 

in  Autwnn -Jijh  multiplied  by  feeding 

on  the  Gnat  in  its  'vermicular  Jiate 

they,  infeji  the  Rhende^r  in  the  plains,  few 

in  the   Alps The    Gad   Fly 

drops  its   egg  on  the  back  of  the  Rh en- 
deer worm  eats  into  its  back,  comes  out 

near  the  back  bone,  caujing  ulcers 
drives  the  animal  from  his  feeding  places  to 

the  rocks Mil  K  thin,  tajies  like  tallow 

food  prepared  from  it  of   various 

kinds Propagation cajirated 

males  for  labour Age  at  mojl  Jixteen 

years Fable  of  the  lofigevity  of  Jlags 

cenfured Use flefo   eaten 

cloaths    made  of  their  Jkin Lapland 

cookery fat  fngular  JiruSlure • 

Rhendeer  a  ruminating  animal Dis- 
tempers   Names Laplander 

gives   the    Rhendeer   proper  names • 

Arifiotle  cenfured what  labour  the  ani- 

'  mal  can  perform Wild    twice    as 

large  as  the  tame Conclusion. 

Z  PREFACE. 
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INTRODUCTION.    . 

THERE  are  very  few  climates  {6 
fubjed:  to  the  excefs  of  heat  or 
cold  as  to  be  incapable  of  fuftaining  hu- 
man life, The  vaft  defarts  of  the  tor- 
rid Zone,  although  they  are  not  able  .to 
produce  either  fruit  or  corn,  being  burned 
up  for  want  of  water,  yet  are  not  fo  bar- 
ren as  to  hinder  the  Ihepherd  from  feed- 
ing his  flocks  there:  and  although  the 
natives  of  the  North,  or  thofe  in  the 
Alps,  even  in  the  hotteft  countries,  arc 
incapable  upon  account  of  the  feverity 
of  the  cold  in  the  trafts  they  inhabit, .  to 
produce  fine  crops,  or  gather  a  liberal 
harveft:  into  their  barns,  they  apply  them- 
felves  fuccefsfully  to  pafturage,  and  fub- 
'fill  upon  their  flocks.  It  would  be  dif- 
ficult upon  an  accurate  furvey  of  the  two 
ftates  of  fociety  refulting  from  the  two 
extremities  of  climate  to  pronounce  which 
is  the  happiefl:  5  thofe  who  live  perpetu- 
ally 
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4lly  expofcd  to  the  heat  of  a  vertical  fun, 
or  thofe  who  are  buried  in  deep  fnows 
and  furrounded  by  perpetual  froft.  The 
inhabitants  of  the  regions  which  produce 
the  grape  and  olive  afFedt  to  confider  them 
both  as  unhappy :  but  it  feems  to  me 
very  difficult  to  balance  the  leifure  and 
tranquillity  of  the  paftoral  life,  againft  the 
perpetual  labours  and  exertion  of  the 
farmer,  with  fo  much  precifion,  as  to 
make  it  evident  to  which  the  preference 
is  due.  Admit  the  fhepherd  to  be  lean, 
the  farmer  fat ;  yet  the  firft  is  the  free 
difpofer  of  his  own  adtions,  the  laft  bears 
daily  the  yoke  of  fervitude,  and  is  def- 
tined  to  an  annual  renovation  of  the  fame 
fcrics  of  labours.  Look  into  the  im- 
menfe  detail  of  the  works  of  agriculture 
occupying  the  whole  year,  and  the  vari- 
ous mifcarriages  or  misfortunes  which  at-i. 
tend  the  farmer  in  every  part  of  it:  the 
cafe  is  far  otherwife  with  the  fhepherd, 
who  wanders  where  he  pleafes,  without 
drudgery  .or  the  labours  of  the  plough. 
Z  2  All 
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All  his  tafk  is  to  lead  his  flock  out  to 
the  moft  fertile  paftures,  and  enjoy  the 
pleafures  of  a  life  of  eafe.  Thus  having 
no  appetites  to  fatisfy,  he  fpends  his  life 
in  tranquillity,  while  the  fanner  is  con- 
tinually weighed  down  with  anxiety  and 
trouble.  It  is  for  this  reafon  that  the 
ancients  afligned  the  (hepherd  ftate  to 
the  Silver  or  happier  age  of  fociety. 

The  only  herds  poflefled  by  the  people 
who  inhabit  the  moft  inclement  countries 
of  the  North,  are  thofe  of  Rhendeer : 
they  form  their  total  riches  and  fubfift- 
cnce,  and  are  the  only  objed:  of  their  at- 
tention. To  eftimate  the  happinefs  of 
which  this  climate  and  its  inhabitants  are 
capable,  the  nature  and  hiftory  of  this 
animal  muft  be  known  to  us,  which  is 
very  rarely  found  in  the  Southern  parts  of 
Europe,  or  even  in  Sweden,  My  attache 
ment  to  Natural  Hiftory  in  general,  and 
Zoology  in  particular,  has  induced  me  to 
give  a  defgription  of  this  animal,  in  which 

Ifhall 
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I  fliall  not  content  myfelf  in  retailing  the 
imperfed:  accounts  of  Scheffer,  and  other 
hiftorians  of  Lapland :  Linnaeus,  in  the 
Flora  Laponnica,  has  many  very  intereft- 
ing  particulars  upon  this  fubjedt,  as  alfo 
in  the  Journal  of  his  Tour  in  Lapland, 
yet  unpublifhqd ;  which  manufcript,  with 
the  moft  communicative  politenefs,  he 
indulged  me  with  the  ufe  of,  for  the 
purpofe  of  making  fuch  extradls  as  might 
be  of  fervice  to  me :  I  have  incorporated 
his  obfervations  with  thofe  I  had  myfelf 
made  upon  the  fame  fubjedt.  If  that 
concife  Hiftory  of  the  Elk  which  Leo- 
ppld  lately  favoured  the  world  with  was 
received  with  approbation  by  the  Natural 
Hiftorian,  I  hope  he  will  not  be  dif- 
pleafed  with  my  adding  that  of  an  animal 
fp  nearly  related  to  it. 


NAME. 
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NAME. 

§  I .     The  Rhendeer,  in  ancient  wri- 
ters,  is   called  Rangifer  and  Tarandus  : 
its  Synonymes  are 
Cervus ;    with    branched   round   horns : 

their  fummits  palmate.  Faun.  Suec.  39. 
Rangifer — Gefn.    quadr.    130 Olear. 

mus.  16.  t.   10.  f.  3. 
Cervus  rangifer.  Raj.  quad.  88. 
Rangifer  &  Tarandus  Charl.  onom.  9. 
Tarandus — Aldr.  bifulc.  859. 
Cervus  palmatus — Jonfton.  quadr.    t.  39. 

mirabilis         —      t.  36^ 

Tragelaphus         t.  34. 

Hippelaphus         ■  t.  34. 

Sweden.  Rhen Lapland  Boetfoi. 

England  Rhendeer. 

G     E  '  N     U     S. 

§  2.  There  can  be  no  doubt  entertained 
that  the  Rhendeer  ought  to  be  referred  to 
the  Genus  of  the  Stag  (Cervus) :  its  want 

of 
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of  the  primary  teeth  in  the  upper  jaw  evi- 
dently point  out  that  it  belongs  to  the 
Pecora*. — Its  horns  grow  up  in  the  fi- 
gure of  a  polype,  having  their  extremities 
^t  firft  foft,  totally  covered  with  a  hairy 
^fkin  which  falls  oiF  as  the  horns  grow 
hard,  which  are  dropped  and  fpring  again 
every  year,  thefe  marks,  are  fufficient 
to  eftablifh  the  clofe  affinity  of  the  Rhen- 
deer  and  the  Cervus. 

SPECIES. 

§  3*  This  fpecies  is  with  difficulty  dif- 
tinguilhed  from  the  others  of  the  fame 
genus :  it  has  hardly  apy  well  defined 
mark  upon  which  to  found  a  fpecific  dif- 
ference, except  what  is  taken  from  the 
ftru(5lure  of  the  horns.  Both  the  male 
and  female  Rhendeer  are  furnifhed  with 
them,  when  in  the  reft  of  the  European 
fpecies  of  the  ftag,  the  female  is  gene- 
rally without  them.  The  leading  fpecific 
mark  of  difference  in  the  Rhendeer  con- 
fifts  in  its    branching  horns  not  having 

their 
*  Clafs  r.  ord.  4. 
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their  trunks  comprefled  as  in  the  fallovr 
deer,  but  with  their  fummits  only  pal- 
mate; and  that  their  bottom  branch, 
which  projefts  forward  over  the  fore- 
head, is  palmate  and  comprefled  into 
branches  • 

NATIVE     PLACE, 

^  4.  The  Northern  parts  of  Afia,  and 
perhaps  America  and  Lapland,  in  Europe, 
are  the  native  places  of  this  animal. 
Lapland  is  divided  into  two  tradts,  called 
the  Alpine  and  Woodland  country.  Thole 
immenfe  mountains  called  in  Sweden- 
Fjellen,  divide  that  country  from  Nor- 
way, extending  towards  the  White  Sea  as 
far  as  Ruflia,    and   are  frequently  more 

than    twelve  miles    in   breadth.- The 

other,  called  the  Woodland  divifion,  lies 
to  the  Eaft  of  this,  and  differs  from  the 
neighbouring  provinces  of  Norway  by  its 
foil,  being  exceedingly  ftony  and  barren, 
thickly  covered  with  one  continued  trad: 

of 
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of  wood  of  old  pine  trees :  this  tradt 
exhibits  one  very  fingular  appearance ;  the 
trees  above  are  covered  over  with  great 
quantitities  of  a  black  hanging  Lichen, 
growing  in  filaments  refembling  locks  of 
hair,  while  the  ground  beneath  appears 
like  fnow,  being  totally  covered  with 
white  Lichens.  Between  this  wood  and 
the  Alps  lies  a  region  called  the  Wood- 
land, or  Defart  Lapmarc,  of  thirty  or 
forty  miles  in  breadth  ;  of  the  moft  favag6 
and  horrid  appearance,  confifting  of  fcat- 
tered,  uncultivated  woods,  and  continued 
plains  of  dry  barren  fand,  mixed  with 
vaft  lakes  and  mountains.  When  the 
moffes  on  part  of  this  defart  tradt  have 
been  burnt  either  by  lightning,  or  any 
accidental  fire,  the  barren  foil  immedi- 
ately produces  the  white  Lichen  which 
covers  the  lower  parts  of  the  Alps.  The 
Rhendeer  in  Summer  feck  their  highefl: 
parts,  and  there  dwell  amidft  their  ftorms 
and  fnows  *,  not  to  fly  the  heat  of  the 
lower  region,  but  to  avoid  the  Gnat  and 
A  a  Gad 
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G^ad  fiy  :  In  Winter  thefe  intenfely  cold 
mountains,  whofe  tops  reach  into  the 
higher  parts  of  the  Atmofphere,  can  no 
longer  fupport  them;  they  are  obliged  to 
return  to  the  defart,  and  fubfift  upon  the 
Lichens. 

DESCRIPTION. 

§  5.  The  tame  Rhcndecr,  at  the  ex- 
tremity of  his  back,  is  generally  an  ell 
and  half  high,  the  length  from  his  horns 
to  his  tail  two  ells,  from  the  navel  to  the 
back  bone  he  meafures  three  quarters  of 
an  ell. 

When  he  cafts  his  hair,  his  colour  is 
at  firft  of  a  brownifh  yellow,  but  as  the 
dog  days  approach  it  grows  whiter,  and 
at  laft  becomes  almoft  totally  white.  The 
part  round  the  eye  is  always  blacky  the 
hair  underneath  the  neck  is  the  longeft  of 
the  whole  body ;  his  mouth  is  white,  as 
alfo  his  tail  and  the  parts  near  it;  the 

feet. 
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feet,  at  the  infertion  of  the  hoof,  are 
furrounded  with  a  white  ring;  the  hair 
00  his  body  is  fo  thick  that  it  is  impof- 
fible  to  put  it  on  one  fide  fo  as  to  fee  the 
naked  fkin,  for  which  reafon  it  neccflarily 
ftands  ercd:,  as  in  other  animals  of  the 
fame  genus,  but  much  thicker ;  it ,  falls 
oiF  every  year,  not  coming  away  with 
the  root,  but  breaking  at  the  bafe,  which 
is  brittle. 

Its  horns  are  an  ell  and  quarter  long, 
beginning  to  curve  back  in  the  middle ; 
cylindrical,  v/ith  a  fhort  branch  behind, 
comprefTed  at  the  top  and  palmated  with 
many  fegments.  A  fingle  branch,  or 
fometimes,  but  very  fcldom,  two  fpring 
out  of  each  horn  before,  very  near  the 
bafe,  frequently  equal  the  length  of  the 
head,  comprefTed  at  the  top  and  divided 
into  branches.  The  diflance  of  the  tips 
of  the  horns  is  equal  to  their  length. 
The  horns  of  the  female  are  of  the  fame 
flrudture  with  thofe  of  the  male,  but 
A  a  2  lefs. 
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lefs,  more  flender,  and  lefs  branched.-—- 
The  horns  which  firft  begin  to  bud  in- 
the  Spring  are  foft  like  a  polype,  and 
covered  with  a  hairy  fkin  like  the  reft  of 
the  body.  Their  growth  is  not  from  thfe 
l>afe  as  in  other  beafts,  but  by  the  elong- 
ation of  their  tops.  Their  internal  con- 
ftruftion  is  cellular,  the  cavities  being 
filled  with  blood;  and  their  extremities 
are  fo  exquifitely  fenfible  as  not  to .  bear 
the  flighteft  touch :  but  about  Autumn, 
before  the  time  of  copulation  commences, 
the  horns  grow  hard,  and  the  cuticle 
coming  off,  they  make  their  appearance. 
About  the  end  of  November,  when  the 
time  of  copulation  is  over,  the  male 
lofes  his  horns. 

The  female  keeps  her  horns  till  ihe 
brings  forth :  but  if  barren,  drops  them 
in  the  beginning  of  November. 

The  Rhendeer,  if  caftrated,  feldom 
iheds  his  horns    till   the  new  year:  the 

ftrongeft 
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ftrongeft  fhed  them  fooneft,  and  the 
longer  they  keep  them  the  worfe  they 
are.  From  this  circumftance  the  Lap- 
lander judges  of  their  ftrength  and 
health. 

The  aflertion  of  SchefFer  and  Hulden, 
that  the  caftrated  Rhendeer  never  lofes 
its  horns,  is  an  evident  error ;  as  alfo 
their  burying  themfelves  in  the  deepefl 
retirement  of  the  woods  after  they  have 
loft  them.     , 

Their  noftrils  are  oblique,  of  an  ob- 
long figure  j  their  hoofs  large  in  propor-- 
tion  to  the  other  parts  of  their  bodies ; 
the  cleft  hollowed  internally,  that  the 
parts  may  touch  accurately  at  the  dividing 
line  at  the  bottom  :  the  true  and  falfe 
hoof  are  the  fame  as  in  the  reft  of  the 
genus. 

The  tail  hardly  grows  to  the  length  of 
a  quarter  of  an  elL 

The 
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The  female  has  four  true  paps,  two 
falfe  ones. 

The  wild  Rhendeer  grows  to  a  much 
larger  iize  than  thofe  which  are  tame ;  in 
the  fame  manner  the  common  bull  is 
obferved  to  be  much  milder  and  fmaller 
than  the  fame  animal  wild. 


FOOD. 

§  6*  In  Summer,  when  the  Rhendeer 
ranges  upon  the  Alps,  it  feeds  upon  va- 
rious vegetables :  from  the  Experiments 
of  Hagftrom,  it  appears  that  it  refufes  to 
eat  forty-fix  fpecies  of  plants  whofe  names 
he  has  given. 

In  Winter  it  fublifts  upon  various  kinds 
of  Lichen,  but  its  principal  food  is  the 
Rhendeer  Lichen ;  of  which  we  obfervc 
two  varieties,  the  firft  is  called  the  Syl- 
veflris,  v/hich  is  extremely  common  in 
the  barren  defarts  of  Lapland,  and  more 

par- 
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particularly  in  its  fandy  and  gravelly 
fields,  which  it  whitens  over  like  fnow; 
its  vaft  marflies  full  of  tufTucks  of  turf, 
and  its  dry  rocks  are  quite  grown  over  by 
it.  The  fecond  variety  of  this  plant, 
which  is  lefs  frequent  than  the  former, 
is  named  the  Alpine,  this  grows  to  a 
greater  height  with  its  branches  matted 
together  :  it  has  this  name,  becaufe  when 
thofe  mountains  are  cleared  of  their  wood, 
the  whole  furface  of  the  earth  is  covered 
with  it ;  yet  it  is  feldom  to  be  found  on 
their  tops.  When  the  woods  become 
too  luxuriant,  the  Laplander  fets  fire  to 
them,  as  experience  has  taught  him  that 
when  the  vegetables  are  thus  deftroyed, 
this  Lichen  takes  deep  root  in  the  dry 
and  barren  foil,  and  multiplies  with  fa- 
cility j  though  it  requires  an  interval  of 
eight  or  ten  years  before  it  comes  to  a 
proper  height.  The  Laplander  efteems 
himfelf  opulent,  who  h^s  extenfive  de^ 
farts  producing  this  plant  exuberantly  : 
when  it  whitens  over  hi«  fields,  he  is  un- 
der 
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der  no  neceflity  of  gathering  in  a  crop  of 
hay  againft  the  approach  of  winter,  as 
the  Rhendeer  eats  no  dried  vegetable, 
unlefs  perhaps  the  Equifetum  fluviatile*. 
They  root  for  this  Lichen  under  the 
fnow  like  fwine  in  a  pafture ;  their  fore- 
heads, nofes,  and  feet  are  guarded  with 
a  hard  fkin,  clofely  attached  to  thofe 
parts,  that  they  may  not  be  hurt  by  the 
icy  cruft  which  covers  the  furface  of  the 
fnow.  The  very  ftrong  fhoes  which  the 
Laplander  efteems  fo  much  are  made  of 
thefe  parts  of  the  hide.  It  fometimes 
happens  (but  very  rarely)  that  the  Win- 
ter fets  in  with  great  rains,  which  the 
froft  immediately  congeals,  the  furface 
of  the  earth  is  covered  with  a  coat 
of  ice  before  the  fnow  falls,  and  the  Li- 
chen is  entirely  incrufted  and  buried  in 
it :  thus  the  Rhendeer  is  fometimes 
ftarved,  and  a  famine  attacks  the  Lap- 
landers.    In  fuch  an  exigence  they  have 

no 

*  River  horfctail* 
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Jio  other  refource  but  felling  old  fir  trees 
grown  over  with  the  hairy  Liverworts ; 
this  is  very  inadequate  ta  the  fupply  of  a 
fmall  flock,  and  the  greater  part  of  a 
large  one  infallibly  perilhes  with  hunger. 

Thus  the  Laplander  is  continually  oc- 
cupied with  the  care  of  his  flock  by  night 
and  day,  not  only  in  Summer,  but  alfo 
in  every  feafon  of  the  year ;  and  is  ob- 
liged to  wander  up  and  down  in  his  im- 
menfe  woods  during  all  the  extremities  of 
a  polar  Winter.  The  miferable  herdfman 
muft  fink  under  fuch  revolutions  of  dif- 
trefs,  did  not  nature  balance  them  with 
comforts  able  to  fupport  him  under  them. 
During  his  long  night,  the  frofi:y  bril- 
liancy of  the  fl:ars,  the  refledtion  of  the 
fnow,  and  the  Aurora  Borealis  with  a 
thoufand  divcrfities  of  figure  and  radiation, 
fupply  the  abfence  of  the  fun  :  his  cloaths, 
gloves  and  fhoes,  are  furniflied  him  by  the 
hide  of  the  Rhendeer,  and  the  two  latter 
being  fluffed  with  the  Carex  veficaria,  are 
B  b  a  fuf- 
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a  fufficient  proteftion  againft  the  utmoft 
extremity  of  the  cold.  With  his  dog  and 
his  pipe  of  tobacco,  his  only  luxury,  he 
lives  as  contented  and  happy  as  theTityrus 
of  Virgil  in  the  voluptuous  fhades  and  fine 
climate  of  Naples,  even  under  an  in- 
tenfity  and  rigour  of  cold,  the  defcrip- 
tion  of  which  makes  us  fhudder  with 
horror;  with  fuch  dudtility  does  nature 
yield  to  early  habit* 

On     the    LAPLANDERS. 

§  7.  The  Laplanders  are  divided  into 
Mountaineers  and  Woodmen :  thofe  who 
are  called  Mendicants  are  rather  to  be  reck- 
oned as  belonging  to  the  latter;  they 
wander  up  and  down  in  our  woods  be- 
yond the  proper  limits  of  Lapland,  and 
are  a  mixture  of  various  people,  differing 
from  the  genuine' Laplanders  very  mucb 
in  their  manners  and  cuftoms.  The 
Mountaineers  poflefs  certain  portions  of 
land  in   the  Alps  where  they  inhabit  in 

Summer, 
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Summer,  and  the  huts  of  two  or  three 
families  are  built  together.  There  is  a 
tranquillity  and  cheerfulnefs  in  their  cha- 
racters, they  poffefs  confiderable  hcrds,- 
and  about  Autumn  they  remove  into  the 
defert,  to  fpend  their  Winter  among  the 
inhabitants  of  the  woods  -,  for  in  the 
mt>nths  of  November,  January  and  Fe- 
bruary, there  are  not  above  three  or  four 
animals  which  are  able  to  fupport  life 
in  the  mountains  ;  even  the  fnow  fparrow 

is  obliged  to  feek  a  milder  climate. 

The  wood-laplanders  live  each  upon  their 
own  lands  in  the  defert,  and  build  their 
huts  at  a  diftarice  from  each  other  j  two 
are  fcldom  to  be  found  together.  Their 
herds  are  much  fmaller  than  thofe  of  the 
Mountaineers,  and  in  Summer  they  fub- 
fift  by  fifhing  in  their  great  rivers.  They 
arc  in  general  very  poor,  their  folitary 
life  iniprefles  mifery  and  melancholy 
upon  their  charadlers :  they  hardly  ever 
travel  into  the  Alps,  unlefs  they  have 
large  herds,  which  is  very  feldom  the 
;  Bhz  cafe. 
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cafe.  The  Mountaineer  very  often  pof- 
feffes  three  or  four  hundred,  or  even  a 
thoufand  head  of  Rhendeer;  the  Wood- 
man very  rarely  above  oi;e  hundred. 

GNATS. 

§  8.  Hhe  Gnat  is  a  moji  troublefome  perfe- 
cutor  of  the  Rbendeer  i  but  as  this  feem- 
ingly  contemptible  infect  a5ls  a  part  of  fuch 
confequence  iii  this  country ^  I  jhall  go  into 
the  whole  of  its  hijiory  with  fome  detail* 

When  the  fnow  begins  to  diflblve  in 
the  defert,  as  alfo  in  the  Alps  (which 
latter  happens  about  the  time  of  the  Sum- 
mer Solftice)  the  heats  in  the  defert  are 
very  great :  at  that  time  begins  the  great- 
eft  calamity  w^hich  the  Laplanders  expe- 
rience in  their  climate,  the  plague  of  an 
intolerable  fwrarm  of  Gnats  (Culex  pi- 
piens) :  the  immenfe  collections  of  fnow 
formed  upon  the  Alps  in  the  Winter  be- 
gin to  melt  even  upon  their  icy  fummits, 

their 
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their  largeft  rivers  overflow,  and  cover- 
ing the  land,  the  water  ftagnates  where- 
€ver  a  concavity  is  left ;  by  which  caufe 
this  country  abounds  more  in  lakes, 
marfhes  and  fountains,  than  any  other. 
In  thefe  marfhes  the  Gnats  depofit  their 
eggs,  and  hence  they  fwarm  in  Lapland 
to  a  degree  perhaps  not  furpaffed  in  any 
other  part  of  the  globe.  In  Summer 
time,  when  thefe  infects  are  in  a  flying 
ftate,  they  fill  the  air  like  clouds  of  duU: 
the  I/aplander  of  the  defert,  whenever  he 
moves  out  of  his  houfe,  is  obliged  to 
fmear  his  body  over  with  a  mixture  of 
pitch  and  milk  to  proted:  him  from  the 
bite  of  thefe  infe(3:s  :  they  even  get  up  into 
the  noftrils,  and  in  the  air,  if  he  opens  his 
mouth  to  fpeak,  they  infliantly  enter  ;  nor 
does  his  hut  proted:  him,  unlefs  it  be  con- 
ftantly  filled  with  wood  fmoke,  which 
drives  them  away.  Yet  notwithflanding 
thefe  incommodities.  Nature  has  made 
them  in  one  refpedt  fubfervient  to  his  ad- 
vantage  in  a  very   confiderable    degree : 

the 
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the  Aquatic  birds  defcrt  the  lakes  of 
Lapland  about  Autumn  every  year,  be- 
fore they  begin  to  be  frozen  up,  and  fly 
away  South.  At  the  firft  return  of  Spring 
we  fee  them  covering  our  whole  Iky, 
ftretching  back  toward  the  North :  the 
greateft  part  of  them  ftop  in  Lapland, 
where  they  find  abundance  of  nourilh- 
ment  in  feeding  upon  the  Gnats,  then  in 
their  vermicular  ftate.  Thefe  birds,  on 
account  of  the  down  interfperfed  among 
their  feathers,  are  unable  to  bear  the  heat 
of  a  Southern  Summer,  but  are  obliged  to 
fly  to  the  colder  Northern  climates.  As 
they  do  not  pair  for  the  breeding  feafon,  the 
female  is  neither  fupported  by  the  male 
with  food  in  the  time  of  incubation,  or  du- 
ring the  period  in  which  fhe  is  obliged 
to  feed  her  young  :  therefore  having  co- 
vered her  eggs  with  the  feathers  which 
fhe  fhoots  at  this  time,  fhe  is  obliged  t6 
leave  them  in  quefl  of  food,  which  fhe 
neceflarily  mufl  be  able  to  find  in  fuf- 
ficient  quantity  near :  when  their  nume-*^ 

rous 
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rous  brood  are  frefh  hatched  this  ncccf- 
fity  increafes,  and  the  waters,  fupply 
them  abundantly  with  thefe  Gnats  in  their 
vermicular  ftate.  Thoufands  and  even 
myriads  of  Moor  game,  taken  in  thefe 
defcrts,  are  fent  to  Stockholm  yearly.—^ 
The  young  birds  are  fed  till  Autumn 
upon  thefe  Gnats,  afterwards  they  be- 
take themfelves  to  the  berries  of  the  Pri- 
vet, the  Juniper  and  other  plants :  they 
are  fnared  in  fuch  plenty  by  the  Lap- 
lander in  Autumn,  as  to  form  his  whole 
fubfiftence,  as  the  eggs  of  the  water  bird? 
are  almoft  his  whole  fupport  in  the 
Spring  :  not  to  mention  the  abundance  of 
fi£h  in  their  lakes  and  rivers  is  greatly 
multiplied  by  the  copious  food  thefe  in- 
fers afford  them. 

But  to  return  to  our  fubjeSl ;  befide  the 

intolerable  perfecution  the  Laplander  him^ 

felf  receives  from  them,  they  alfo  greatly 

infeft  the  Rhendeer :   the  hairy  rudiments 

^f  their  horns,     which    (hoot  up    every 

Spring, 
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Spring,  arc  continually  fubjecfl  to  theif 
pungent  bite,  no  lefs  than  to  that  of  the 
Tabanus  tarandi ;  nor  does  the  Gad  fly 
allow  this  animal  a  moment's  quiet.  The 
Rhendeer  return  every  day  to  the  Lap- 
landers hut,  to  be  there  fumigated  with 
Agaric  to  obtain  a  little  interval  of  eafe 
from  their  perfecutors.  After  this  fumi- 
gation, and  milking,  they  diredlly  make 
off  for  the  fummits  of  the  Alps,  to 
protedt  themfelves  from  thefe  infedls, 
which  cannot  live  in  perpetual  cold,  and 
the  ftorms  of  thofe  favagc  mountains. 
There  are  fome  Gnats  in  the  Alps  as  well 
as  in  the  Defert,  and  even  of  the  fame 
genus;  but  then  they  are  larger,*  and 
pierce  the  fkin  any  where  indifferently, 
not  feeking  out  the  pores.  They  are  lcf8 
numerous,  and  found  chiefly  in  the  val- 
lies  of  the  mountains  which  are  grown 
over  with  (hrubs,  and  where  the  air  is 
fomething  more  calm ;  therefore  the 
Rhendeer  ealily  avoids  them  by  efcaping 
to  a  higher  part. 

GAD- 
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§  9.  But  the  greateft  enemy  to  the 
Rhendeer  is  the  Gad-fly,  which  our  Pre- 
fident  has  defcribed  in  various  places. 
—This  infed^^  of  which  he  entertains 
the   ftrongeft   inftindive    fear,    is    called 

the    Curbma    by    the    Laplanders- It 

is  generated  from  an  egg  depoiited  in 
his  back,  and  eats  its  way  out  in  the 
middle  of  fummer,  when  the  Rhendeer 
flioots'  his  hair.  And  as  at  this  feafon 
there  are  no  herds  of  Rhendeer  to  be 
found  in  the  defert,  except  thofe  of  very 
poor  bwncrs  (which  upon  account  of  the 
finallnefs  of  their  number  it  is  not  worth 
the  while  to  drive  into  the  mountains)  it 
confequently  follows  that  the  Gad  fly  is 
more  numerous  in  the  Alps  than  in  the 
defert,  as  the  number  of  Rhendeer  fed 
there  is  greater.  As  foon  as  the  Gad  fly 
conies  out  it  hovers  over  the  Rhendeer, 
totally  intent  to  drop  its  egg  among  his 
C  c  eredt 
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erecl  hair;  the  herd  on  the  other  hand 
are  filled  with  fuch  a  provident  fear,  that 
if  there  be  a  thoufand  together,  they  tofs 
their  horns,  and  every  one  tretnbles  all 
over  at  a  weak  unarmed  fly.  But  becaufe 
the  young  Rhendeer  do  not  change  their 
hair  the  firft  year,  and  it  lays  flat  and 
does  not  fl:and  ered:,  no  egg  can  be  lodged 
among  it.  Therefore  the  fecond  fpring 
they  are  free  from  thofe  ulcers  which  arc 
generated  by  the  latent  Gad  fly  on  the 
fide  of  the  back  bone  :  but  when  the  tgg 
is  lodged  in  the  hair,  and  there  hatched^ 
it  perforates  the  flcin,  and  greatly  ema- 
ciates and  confumes  the  Deer.  They  are 
moft  liable  to  this  diforder  the  third  year, 
and  this  is  the  caufe  why  the  hide  of  the 
Rhendeer  has  fo  many  fears  near  the  mid- 
dle of  the  back. 

In  Summer,  when  milking  time  is  over 
and  the  herd  leaves  the  hut,  there  is  al-*. 
ways  a  great  contention  between  the  Deer 
and   the   dogs  which   guard   them;    the 

Rhendeer 
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Rhendeer  conftantly  endeavours  to  go 
againft  the  wind,  and  get  up  among  the 
loftieft  rocks  covered  with  perpetual 
fiiow,  and  there  remain  the  whole  day 
fafting,  rather  than  be  expofed  to  the 
Gad  fly;  the  Laplander  endeavours  to 
confine  them  in  the  vallies  to  prevent 
their  ftraying,  and  pays  little  regard  to  the 
fly,  not  knowing  the  evil  it  brings  upon 
the  herd.  He  builds  no  ftable  for  them, 
colledts  no  winter  food,  but  takes  it  by 
turns  with  his  fellow  herdfman  to  watch 
and  wander  with  them  day  and  night 
throughout  the  whole  year  r  Every  herdf- 
man has  his  dog,  which*  is  excellently 
well  trained  to  obedience,  and  to  hinder 
the  Rhendeer  from  fl:raying.  The  Crows 
follow  them  to  pick  the  Gad  flies  out  of 
their  backs,  and  eat  them,  a  torture  which 
(as  I  have  been  afliired  by  Monf.  Fjell- 
flrom,  a  native  of  Lapland)  after  they 
are  tired  out  by  endeavouring  to  efcape, 
they  are  fometimes  obliged  to  fubmit  to. 

C  c  2  §  10, 
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MILK. 

§  10.  The  female  brings  forth  about 
the  middle  of  May,  and  gives  milk  from 
the  24th  of  June  to  the  middle  of  Oc- 
tober: the  herd  is  brought  up  to  be 
milked  morning  and  evening ;  a  rope, 
both  ends  of  which  are  held  in  the  hand, 
is  flung  over  the  neck  of  the  Doe,  and 
thus  (lie  is  compelled  to  fubmit;  they 
give  about  a  pint  of  milk  each.  Their 
paps  are  afterwards  fmeared  with  a  fub- 
ftance  difagreeable  to  the  fawn  to  prevent 
its  fucking,  which  is  v/aflied  off  at  the  next 
milking.  The  Does  are  extremely  fond  of 
their  young,  and  if  by  chance  they  lofe  one, 
they  feek  is  every  where,  and  even  return 
to  the  hut  mourning  with  a  voice  like 
a  pig,  and  never  reft  until  it  be  found. 
The  milk  of  the  female  Rhendecr  feems 
of  a  thinner  confiftence  than  that  of  the 
Cow,  its  flavour  ftronger,  and  of  a  taftc 
nearly  refembling  tallow :  when  new,  and 

warmed 
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warmed  over  the  fire,  it  is  turned  to  curd 
by  rennet,  which  is  taken  indifferently 
from  fuch  fawns  as  are  killed,  or  dye  of 
fhemfelves,  or  the  entrails  of  the  fifh  called 
the  Caregonus  Thymallus*.  The  cheefe  is 
prefled  in  fmall  bafkets,  and  kept  near 
the  ftove ; — it  never  is  deftroyed  by  mag- 
gots ;  the  reafon  of  which  fcems  to  be 
that  the  Mufca  fimetaria  is  not  to  be 
found  in  Lapland :  at  leafl  Linnaeus  was 
not  able  to  difcover  it  there.  This  cheefe, 
which  is  very  nutritious  and  good,  is  the 
principal  part  of  the  travelling  provifion 
of  the  Laplander,  and  the  oil  which 
drops  from  it  when  toafled  fupplies  them 
with  an  immediate  remedy  againft  kibes. 
The  Whey  which  remains  after  making 
the  cheefe,  being  boiled,  has  the  confiflv 
cnce  of  cuflard,  and  furnifhes  the  Lap- 
lander during  Summer  with  his  dinner 
and  fupper :  however,  though  it  recom- 
mends itfelf  to  the  palate,  it  is  a  very 
unfubflantial  and  meagre  diet.  No  but- 
ter 
♦  Faun.  Succ.  p.  134. 
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ter  is  made  from  this  milk ;  for  the  quan- 
tity which  is  obtained  from  it  is  very 
fmall,     of  a  white  colour,    and  has  the 

tafte  of  tallow. The  Laplanders    do 

not  know  the  ufe  of  milk  in  the  prepa- 
ration of  a  number  of  delicacies  for  the 
table,  which  are  in  fafliion  with  us; 
they  make  of  it  the  Kappatialmas  (as  it 
is  named  in  their  language)  which  is  the 
fkim  of  boiled  milk,  after  it  has  cooled, 
mixed  with  the  berries  of  the  Myrtillus, 
and  preferved  dry  in  the  form  of  cheefe : 
their  Juemo-melke  (Northern-milk)  is 
.  prepared  in  the  following  manner ;  they 
gather  frcfh  leaves  of  forrel  (which  in 
the  Alps  grows  to  four  times  the  fize  that 
it  arrives  at  with  us)  and  boil  them  firft 
in  water,  then  pouring  on  whey  repeat 
the  boiling,  and  preferve  this  mixture  ia 
cafks  for  Winter  and  Spring, 


PROPA- 
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PROPAGATION. 

§11.  The  time  of  the  female  receiv- 
ing the  male  is  from  the  Feaft  of  St. 
Matthew  to  Michaelmas,  but  they  rarely 
copulate  before  the  third  year ;  the  Doe 
goes  with  young  thirty-three  weeks, 
whence  the  time  of  yeaning  is  about 
Eric's  day  in  May,  and  they  generally 
have  two  fawns  at  a  birth. 

A  great  part  of  the  Males  are  caftrated 
when  very  young;  the  moft  robuft  of 
thefe  are  feledled  for  burthen  and  draft; 
if  they  be  refted,  they  grow  fatter  than 
the  Bucks,  but  otherwife  are  inferior  to 
them  in  condition. 


AGE. 

§   12.     The  Rhendeer  feldom  furvives 
the    14th  or  1 6th  year;  when  a  male  of 
that  age  grows  fat  toward  the  end  of  Au- 
tumn, 
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tumn,  or  a  female  becomes  barren,  it  Is 
killed  off,  as  it  would  othervvife  die  na- 
turally. But  the  fliort  life  of  the  Rhen- 
deer  totally  refutes  that  dream  of  anti- 
quity, that  flags  are  the  moft  long  lived 
of  all  animals,  and  that  they  even  attain 
the  age  of  a  thoufand  years  :  the  period 
of  life  in  viviparous  animals  is  in  pro- 
portion to  the  time  of  geftation,  and  in 
thofe  which  are  oviparous  to  that  of  in* 
cubation ;  the  Stag  and  the  Rhendeer  are 
animals  of  the  fame  genus,  from  which 
we  may  infer  that  the  life  of  the  former 
cannot  exceed  thirty  years. 


USES. 

§  1 3.  The  Rhendeer  is  killed  before  rut- 
ting time,  as  it  then  grows  lean  :  the  flefli 
is  dried  in  the  air,  or  fmoked,  then  packed 
in  their  waggons  until  the  time  of  leav- 
ing the  Alps  arrives,  when  it  is  put  in 
little  ftore-houfes,  called  by  the  inhabit. 

tants 


R  H  E  N  D  E  E  R.  201 

tants  Staburer ;  thefe  are  made  in  the  form 
of  fmall  huts,  and  placed  upon  trunks  of 
trees,  about  four  yards  from  the  ground,  to 
protect  them  from  thieves,  or  being  phin- 
dcrfed  by  bears.  They  difcontinue  killing 
about  the  feaft  of  St.  Matthew,  as  the  herd 
being  then  tormented  with  the  Gad  fly 
becomes  lean;  they  may  be  killed  through- 
out the  whole  Winter.  A  fingle  Rhen- 
dcer  fubfifts  four  perfons  a  week ;  but  in 
the  Spring  they  live  as  much  as  pofliblc 
upon  fifli  to  fpare  them  :  and  for  the  fame 
caufe,  during  Summer,  the  Laplander 
contents  himfclf  with  the  whey  prefled 
from  the  cheefe  he  makes,  and  in  Au- 
tumn  his   food    is  Moor    game,    either 

fnared    or     fhot. The     Rhendeer    is 

killed  by  piercing  the  fpinal  marrow 
near  one  of  the  firft  vertebrae,  by  which 
it  immediately  falls ;  afterwards  '  it  is 
ftabbed  to  the  heart  on  one  fide  of  the 
bieift,*  and  the  blood  collefted  in  the  ca- 
vity of  the  Thorax :  the  body  is  then 
|layed,  and  (as  we  have  before  obferved) 
D  d  the 
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the  excellent  hairy  fhoes  of  the  Lapland- 
ers are  formed  of  the  feet  and  forehead  of 
the  hide,  as  on  thofe  parts  it  is  furnifhed 
with  the  moft  tenacious  and  ftrongeft 
hair.  Almoft  every  part  of  the  Rhcn- 
dcer  is  eaten  by  them  except  the  brains. 

The  horns  are  piled  in  heaps  near  their 
huts,  the  Fox  and  Squirrel  prey  upon 
their  extremities ;  they  have  lately  gotten 
into  a  method  of  preparing  a  very  tena- 
cious glue  from  them  :  they  likewife  are 
ufed  inftead  of  harts-horn  to  make  jelly, 
but  they  are  more  difficult  to  rafp,  and 
require  longer  boiling. 

The  Fawns  which  die  in  the  Summer 
are  flayed,  and  their  ikins  being  foft,  arc 
ufed  for  the  inner  garment  of  the  Lap- 
lander inftead  of  linnen,  of  which  he  is 
entirely  deftitute :  all  their  other  clothes 
are  of  Rhendeer  fkin,  with  the  hair  out- 
ward; their  warmth  principally  confifts 
in  its  thicknefs :  the  hide  flung  over,  the  ' 

leaves 
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leaves  of  the  Betula  nana*  ferves  him  for  a 
bed,  which  is  placed  b^  the  fide  of  the 
fire. 

Very  beautiful  and  warm  cloaks  are 
made  likewife  of  this  fkin,  which  are 
worn  in  the  Southern  provinces  of  Swe- 
den, in  Winter,  by  people  of  rank. 

The  blood  is  preferved  in  vefTels  made  for 
that  purpofe,  and  in  Spring  they  make  a 
broth  of  it  with  marrow,  and  the  addition 
of  a  quantity  of  water ;  they  carry  it  with 
them  in  bladders  on  a  journey,  and  it  re- 
fcmbles  the  blood  of  fwine  in  its  flavour. 

The  tongue,  which  is  extremely  fat, 
and  a  great  delicacy,  is  dried  and  fent  for 
fale  to  the  Southern  provinces  of  Swe- 
den. The  flefh  •  is  boiled  in  water 
without  any  addition,  like  fifh,  with 
this  difference,  that  the  Laplander  boils 
his  fifh  very  much,  but  his  venifon  very 
little.  The  fat  is  fkimmed  in  wooden 
D  d  2  veflels, 

♦  Dwarf-birch, 
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veflels,  which  are  handed  round  at  a 
great  feaft,  and  every  perfon  takes  a  fpoon- 
ful  or  two.  The  marrow  is  delicate,  and 
a  provocative  :  the  bladder  ferves  as  a 
bottle  to  contain  the  diftilled  fpirit  of 
wheat:  the  Laplander  almoft  conftantly 
confines  his  meal  to  a  fingle  difli.  The 
tendons  of  the  Rhendeer  are  divided  into 
threads  and  fpun,  they  are  preferable  to 
hemp  for  fewing  their  fur  coats ;  the 
women  cover  them  with  tin  foil,  and  or- 
nament their  clothes  with  fome  elegance 
with  them :  they  make  cups  of  the 
bones,  which  ferve  them  inftead  of  drink- 
ing glafles. 

The  Man's  conftant  employment  is  to 
milk  the  herd,  and  make  cheefe^  the 
Women  make  clothes. 

§  14.  The  fat  of  this  animal  is  not 
compofed  as  in  others  of  fmall  coherent 
maffes,  but  much  mixed  with  flefhy 
fibres. 

The 
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The  feet  of  the  Rhendeer  when  in  mo- 
tion always  make  a  rattling  noife  like 
nuts  fliaken  together,  becaufe  when  he 
Heps,  the  ungulse  are  widely  feparated 
by  the  preflure  of  his  weight,  and  whea 
he  lifts  his  foot  up  again,  they  clatter  as 
they  meet. 

It  is  abfolutely  certain  that  the  Rhen- 
deer chews  the  cud  as  well  as  all  other 
animals  of  the  4th  order  called  Pecora, 
he  is  obferved  to  do  it  every  day  when 
he  lies  down  in  the  fmoke  of  the  hut ; 
Ray  therefore  was  right  in  conjefturing  it 
from  analogy  to  be  a  ruminating  animal,  as 
well  as  the  reft  of  the  fpecies  of  the  fame 
genus ;  and  ScheiFer,  with  his  epitomizer 
Hulden,  inexcufable  in  aflerting  the 
contrary,  when  profeffedly  writing  upon 
the  fubjedt. 


DIS^ 
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D  I  S  T  E  M  P  E  R  S. 

§  15.  The  various  diforders  to  which 
this  animal  is  fubjeft,  are  the  following : 

!•  The  Gad  fly,  or  Curbma,  which 
vtt  had  before  treated  of,  debilitates  them 
very  much;  and  many  are  deftroyed 
by  it  in  their  third  year,  though  they 
are  free  from  it  in  their  fecond. 

2.  Maggots  are  generated  in  the  palate 
and  finus  of  their  foreheads,  in  the  fame 
manner  as  in  horfes  and  fheep ;  when  the 
Rhendeer  is  hard  driven  in  Winter,  it 
ejedis  them  by  fneezing.  Thefe  are  called 
Trumbe  by  the  Laplanders,  and  proceed 
from  an  egg  depofited  in  the  throat  of  the 
animal,  which  being  hatched  into  a  mag- 
got, is  expelled  through  the  noftrils; 
in  the  Spring  this  is  more  fatal  to  the 
life  of  the  animal  than  the  Gad  fly. 

3-  The 
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3.  The  Vertigo  (Rings-juka)  fome- 
times  attacks  the  Rhendeer;  thofe  af- 
flicted by  this  diforder  perpetually  turn  in 
a  circle;  if  they  turn  to  the  right  the 
Laplander  thinks  the  diforder  curable,  if 
to  the  left  incurable,  and  they  are  imme- 
diately killed. 

4.  The  Anorexia,  or  a  difguft  at  food, 
is  very  frequent  in  the  young  deer ;  they 
totally  abftain  from  food  in  this  diftem- 
per,  and  ftand  ftill  chewing  the  cud. 

5.  Cracked  paps  they  are  fometimes 
troubled  with,  which  bleed  in  milk- 
ing ;  the  Laplanders  are  ignorant  of  the 
remedy  applied  in  other  Alpine  countries 
againft  this  diftemper,  both  by  fhepherds 
and  cowherds,  which  confifts  in  rubbing 
the  teats  of  the  difeafed  animal  with  the 
juice  of  the  Pinguicula*,  whi(?h  grows 
with  them  in  great  plenty. 

*  Batterwort. 

6.   St. 
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6.  St.  Anthony's  fire  (Herpes)  an 
eruption  of  very  minute  puflules,  is  ano- 
ther of  this  animal's  diforders ;  it  com- 
mences upon  the  udder,  and  fpreads  very 
wide :  it  is  not  mortal  to  the  doe,  nor 
diredlly  fo  to  the  fawn  which  fucks  of 
her;  but  its  mouth  becoming  ulcerated, 
it  is  no  longer  able  to  feed,  and  dies 
ftarved. 

7.  The  Klof-Sjuka,  is  a  fwelling  of 
the  feet  round  the  margin  of  the  ungula, 
tending  to  become  putrid ,  the  animal  is 
particularly  liable  to  this  diforder  upon 
the  fucceffion  of  a  few  hot  days  :  from 
fome  obfervations  of  Linnaeus  in  his  Tour 
in  Weft  Gothland,  it  fhould  fcem  that 
this  diftemper  is  occafioned  by  the^ 
Gad  fly. 

•  e 

8.  The  Fallsjuka  is    an   ulcer  in    the 
mufcular   part  of  the  thigh,    beginning 
by  a  fmall  tumour,  which  being  opened, 
difcharges   a  copious  pus,  which  after- 
wards 
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wards  becoming  black  and  in  a  manner 
fphacelated,  fmall  parts  are  feparated  and 
Hough  off;  if  the  part  thus  coming  dway 
be  regenerated  the  animal  recovers;  if 
not  it  dies :  if  the  Deer  lick  it  he  is 
often  attacked  with  internal  ulcers,  which 
prove  mortal ;  this  diftemper  is  epidemic* 

9.  The  Tran-sjuka    is    a   very   pefti- 
lential  and   fatal  difordpr   to  which    the 
Rhendeer    is    equally    fubjedl   in   Sum- 
mer and  Winter;   and  feems   at   prefent 
rather    increafing    and   extending    itfelf, 
than   to    fhew   any   fymptoms   of   being 
upon  the  decline.      Twelve  or  fourteen 
years   ago  it  was  abfolutely  unknown  in 
ibme  diftrids  where  it  now   rages  with 
great  violence;    and  for   five   fuccieeding 
years  it  made  fuch  havoc  in  the  province 
of  Lapland    called    Tornea,  that   almofl 
all  the  Rhendeer  of  the  Wood-land  were 
deftroyed  by  it.      The  firft  fymptom  of 
the  animal  being  attacked  by  it  is  a  dif- 
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iiculty  of  refpiration ;  the  nortrils  be- 
come wider  and  more  extended,  the  eyes 
are  enlarged  and  fixed,  fo  as  to  remain  a 
few  moments  without  (hutting ;  he  be- 
comes extremely  ferocious,  driving  at 
and  knocking  down  every  one  with  his 
horns  :  he  eats  as  much  as  when  in  per- 
fed:  health,  but  does  not  chew  the  cud ; 
and  lies  down  oftener  than  the  reft  of  the 
herd.  No  remedy  has  yet  been  difco- 
vered  for  this  diforder,  which  is  certain 
death.  The  Laplander  immediately  kills 
the  animal  as  foon  as  he  exhibits  the  leaft 
{ign  of  being  attacked  by  it;  he  then 
flays  it  if  the  hide  be  worth  preferving, 
but  that  of  thofe  who  die  by  the  dif- 
temper  is  reduced  to  the  thinnefs  of  pa- 
per: Upon  opening  the  animal,  a  frothy 
matter  is  found  in  the  brain  and  about 
the  lungs :  all  the  vifcera  are  foft  and 
flaccid,  but  particularly  the  fpleen,  which 
appears  extremely  lacerated,  diminifhcd 
and  exhaufted. 

The 
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:  The  Laplander  applies  one  common 
remedy  to  all  thefe  diforders,  fmearing 
the  back  of  the  Rhendeer  with  tar,  which 
though  not  of  ufe  in  every  cafe,  yet  hin- 
ders the  Gad  fly  from  depofiting  ifs 
Cjggs  there,  which  when  hatched  would 
perforate  the  ikin. 

N    A"M-^E     S. 

-  §  16.  The  Laplander  gives  his  Rhen- 
deer proper  names,  there  are  alfo  fomc 
defigning  their  feveral  ages^. 

The  caftrated  Rhendeer  live  longer  than 
the  rnales  kept  for  multiplication,  whofe 
ages  feldpm  exceed  fcven  years :  the  facility 
wjth  which  the  herdfman  diftinguifhes  a 
Jngle  aninial  in  a  flock  of  more  than  a 
hundred,  and  calls  him  by  his  proper  name, 
is  yery  admirable ;  although  they  change 
their  colour  and  hair  with  the  various 
feafons  of  the  year,  and  particularly  their 
horns,  which  annually  aflume  a  new 
E  e  2  form. 
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form.  There  is  no  probability  in  the 
following  circumftancc  which  Ariftotle 
relates  of  the  Stag,  that  if  it  be  caftrated 
when  it  has  loft  its  horns,  it  never  re- 
covers them,  but  if  otherwifc  never  flieds 
them  again  afterwards;  the  caftrated 
Rhendeer  lofes  his  horns,  and  produces 
new  ones  again  annually  at  the  fame  fea- 
fon  as  the  reft  of  the  flock. 

In  Winter  the  Rhendeer  drays  the 
fled  by  a  rope  which  paflTes  between  his 
legs,  and  is  guided  by  a  rein  fixed  to  hig 
horns;  he  cannot  bear  more  than  the 
tveight  of  a  man :  when  hard  driven  he 
will  run  ten  or  twelve  Swedilh  miles,, 
but  he  muft  be  immediately  killed,  as  he 
feldom  furvives  the  fatigue :  he  frequentl])^ 
is  able  to  run  fix  or  feven  miles  at  a 
ftretch  without  reft :  this  animal  is  very 
weak  in  the  back  and  unable  to  bear  a 
faddle,  therefore  when  the  Laplanders 
make  their  journeys  in  the  Summer,  they 

makp 
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make  ufe  of  a  fmall  pad,  which  they 
load  with  a  very  flight  weight. 

WILD      STATE. 

§  17.  The  wild  Rhcndecr  grow  to 
twice  the  fizc  of  thofe  which  are  tame, 
and  have  a  much  firmer  hide ;  they  have 
been  fo  far  extirpated  in  the  inhabited 
parts^  of  the  Alps  that  they  iare  feldom 
feen  except  in  the  diviiion  of  Kemcn,  but 
in  the  Alps  of  Dalekarlia,  which  are  very 
thinly  inhabited,  they  frequently  appear 
in  herds  of  a  hundred  or  more. 


CONCLUSION- 

^18.  Thus  the  Laplander  furrounded  by 
iiis  herd  of  Rhendeer  poflefles  every  necef- 
iary  of  life ;  the  owner  of  five  hundred 
or  a  thoufand  head  of  deer  is  a  man  of 
property  in  comparifon  of  his  neighbours  ; 
they  yield  him  every  year  half  the  num- 
ber 
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ber  for  confumption,  a  rate  of  profit  on 
a  capital  of  which  we  have  no  example  in 
Sweden.  In  a  country  of  frofl  and  bar- 
rennefs  he  leads  a  life  of  the  moft  pro- 
found tranquillity,  he  entertains  no  fear 
of  the  ravages  and  cruelties  of  war  which 
defolate  more  opulent  countries,  and  is 
exempted  from  that  perpetual  yoke  of 
fervitude  which  weighs  down  the  neck 
of  our  peafantry  :  he  lives  free  from  a 
thoufand  diftempers  common  in  other 
nations ;  that  long  train  of  elegant  poi- 
fons,  which,  while  they  pamper  appe- 
tite, prey  upon  the  vitals,  are  not  among 
his  neceffaries  of  life^  and  he  exhi- 
bits an  indifputable  proof  that  he  who 
wants  few,  not  he  who  poiTcfTes  many 
things,  is  the  rich  man. 


DIS- 
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PREFACE. 

§  I.  HTH  E  hifiory  of  birds  is  that 
branch  of  natural  knowledge  to 
which  my  refearches  have  been  chiefiy  di- 
rested:  their  anatomy^  external  beauty ^ 
modes  of  life  and  migration  furnijhing  a 

con-' 
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continual  variety  of  plcafiire  and.  informa- 
tion :  it  is  the  lajl  of  thefc  articles  which 
I  have  taken  for  the  fubjeSl  of  this  ejjliy. 

MIGRATION. 

^2.  By  this  Migration  we  underftand 
a  conftant  cuftom  in  many  different  kinds 
of  birds  of  quitting  their  ufual  places  of 
refidence  every  year  at  ftated  times,  and 
removing  to  others  more  or  Icfs  remote : 
fomething  like  this  may  be  obferved  to 
take  place  in  fifli  in  the  ocean ;  by  a  na- 
tural inftindt  they  every  year  move  into 
warmer  waters  near  the  fhores,  that  their 
fpawn  being  depofited  there  may  be 
hatched  by  the  heat ;  and  thus  a  number 
of  them  are  taken  by  men,  or  become 
^  prey  to  Kites  and  various  fpecies  of 
water-fowl. 

We  every  year  obferve  whole  armies 
of  birds  drawn  up  in  the  moft  exavfl  or- 
der, returning  to  vifit  us  in  the  Spring , 
F  f  leaving 
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leaving  their  Winter  quarters,  where  they 
had  been  driven  to  avoid  the  rigour-  of 
our  northern  climate ;  fome  moving  in  a 
line  perpendicular  to  the  diredtion  of 
their  flight,  others  in  one  coinciding  with 
it :  fome  form  an  angle,  the  middle  bird 
dividing  the  air  before  the  reft;  and 
others  fill  up  the  vacuity  between  its 
lines  and  conftitutc  a  complete  military 
v/edge :  it  would  be  an  endlefs  tafk  to 
enumerate  all  the  figures  in  which  the 
different  fpecies  fly. 

In  Autumn,  when  our  herbs  begin  to 
v/ither  and  infe<fts  to  ceafe  to  appear,  our 
birds  not  being  able  to  difcover  their 
food,  leave  us  and  fly  off  to  the  warmer 
provinces. 

Our  illuftrious  Prefident,  in  his  M.S. 
account  of  his  Tour  in  Lapland,  relates 
that  in  the  year  1732  he  faw  the  whole 
river  Calix,  (which  is  not  the  largeft  of 
that  country  which  difcharges  itfelf  into 
the  fea)  covered  for  eight  continued  days 

and 
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and  nights  with  a  quantity  of  the  Anatcs*, 
furpafling  in  number  the  army  of  Xerxes : 
and  that  he  could  fcarce  conceive  that 
fuch  a  multitude  exifted  ;  thefe  all  moved 
toward  the  fea,  and  then  continued  their 
courfe  South.  If  we  make  allowance 
for  the  other  rivers  in  Lnpland  which, 
without  doubt  equally  abound  with  them, 
what  a  number  muft  we  conceive  to  mi- 
gratp  from  that  country  only  ? 

The  places  where   the  birds  of  parage 
migrate  to,     and    the    trad    which    they 
purfue  are  at  prefcnt    but   little  knoxvn, 
and   the   difcovcry   of    them    would   re- 
quire  much     induftry :    the    labours    of 
pofterity   and   the  concurrence  of    accu- 
rate  obfervations  from   various  countries 
can  alone  refolve  fo  intricate  a  difficulty. 
If    an    experienced     Naturalifl:,     refident 
in  the  South   of  Syain  or  Italy,  were  to 
take  an  account  of  their  arrival  and  de- 
p    turc  Northward  and  Southward,  noting 
F  f  2  the- 

*  Gcofc  tribe. 
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the  fpccies  of  birds,  and  the  day  of  the 
month,  this  fubjeft  would  prefently  re- 
ceive great  ill  nitration  :  parallel  obferva- 
tions  at  Conftantinople  would  be  of  the 
higheft  advantage  to  it. 


j\   U    T   H    O   II   S. 

§  3.  The  ancients  were  either  ignorant 
of  the  migration  of  birds,  or  did  not 
judge  it  worthy  a  particular  attention  : 
therefore  w^e  find  only  a  few  flight  vef- 
tiges  of  obfervations  of  this  kind  in  their 
works.  Modern  writers  have  paid  rather 
more  attention  to  it ;  among  thefe  there 
^re  four  who  have  coniidered  it  with  the 
care  it  fo  well  dcferves  :  Peter  Bellonius, 
in  his  travels  into  the  Eaft,  publifhed 
two  hundred  years  fince,  has  many  pages 
upon  this  fubjeclil  j  he  relates  that  he  faw 
many  flights  of  birds  moving  either  North 
or  South,  and  gives  his  opinion  that  they 
flew  beyond   the  limits  of  Europe.- 


Catefby 
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Catefby  obferved  the  migrations  of  birds 
both  to  the  North  and  South  in  North 
America,  which  he  has  treated  of  in  his 
firft  volume  of  the  Hiftory  of  Carolina : 

J.  T.  Kleinius,  in  the  Preface  to  his 

Hiftory  of  Birds,  has  treated  this  fubjed 
in  a  mafterly  manner,  and  with  great  fo- 
lidity;  and  having  accurately  ftudied 
Catefby,  has  extended  it  with  his  own 
excellent  difcoveries  in  this  branch  of 
Ornithology  :-T-Haflelquift,  in  his  travels, 
has  likewife  furniflied  us  with  many  par- 
ticulars of  the  birds  that  winter  in  Egypt. 
I  am  compelled  to  acknowledge  that  my 
courfe  of  engagements  in  life  have  pre- 
vented me  from  colledling  as  much  ori- 
ginal matter  upon  thefe  migrations  as  I 
could  wifh  to  have  acquired ;  yet  I  have 
not  hefitated  to  lay  this  ElTay  before  the 
public,  in  hopes  to  excite  the  diligence 
of  my  countrymen  to  purfue  this  fubjeft, 
as  in  thefe  northern  regions  more  difco- 
veries relating  to  birds  of  pafTage  are  to 
be  expedted  than  in  any  other. 

FOREIGN 
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§  4.  Catefby  obferved  the  migrations 
of  birds  in  North  America  with  great  at- 
tention ;  The  fubjlance  of  his  difcoveries 
are  digejled  in  the  form  of  a  table  annexed 
to  the  end  of  this  EJJ'ay,  but  his  account 
of  the  Fringilla  oryzivora  deferves  to  be 
prefcri:ed  entire  * . " 

In  the  beginning  of  September,  when 
tl:e  rice   in  Virginia  and  Carolina  is  in  a 

foft 

*  The  pafTagcs  in  Italics  arc  added  to  the  original. 
The  obfervations  extrafted  from  Catefby  are  of  fuch  a 
kind  as  to  be  better  digcfted  \i\  the  form  of  a  table  than 
infcrted  in  the  textj  they  arc  twenty-four  in  number;, 
the  fimilarity  which  neccffarily  runs  through  them,  and 
the  greater  eafe  with  which  any  matter  is  to  be  found 
in  a  table  than  confounded  among  many  other  things, 
determined  me  to  caft  our  author's  collections  and  ob- 
fervations upon  the  fubjeS  into  that  form. 

Where  the  account  of  thcni  igration  of  any  bird 
was  not  fo  meagre  as  to  be  confined  to  its  difFerent 
ftations  with  the  day  of  its  arrival  and  departure  from 
each,  I  have  given  it  at  length  in  the  text,  abridg- 
ing it  in  the  tables,  that  they  might  be  complcat. 
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loft  ftiitc,  d"tc!r  the  harvcft  for  it  is  over  in 
Cuba,  numerous  ilocks  of  females  (a  great 
fingularity)  arrive  in  the  two  former  pro- 
vinces ;  where  they  Aay  about  three  weeks, 
until  the  rice  grows  hard,  and  arc  gone 
about  the  end  of  the  month.  It  has 
not  been  di (covered  where  they  betake 
thcmfclvcs  to  afterwards;  but  meeting 
their  males  and  mating,  they  pafs  through 
Carolina  again  in  the  beginning  of  the 
Spring. 

K/iViius  purfued  this  enquiry  with  great 
diligence  at  Dantzic;  his  ohjervadofis  are 
contained  in  the  fecond  table.  The  third 
table  conJJjIs  of  cxtrads  from  Hafelqulft's 
Travels  to  the  F.aft,  which  have  fur- 
niflicd  much  excellent  matter;  hut  the 
Jollowing   articles  claim   a  place  here. 

The  Tringa^,   Charadiusf,   and  many 
fpecies    of  the  Scolopax  come  into  Nato- 
lia  in  the   months  of  December  and  Ja- 
nuary : 

♦  Sancl-pipcr.  J  Plovcn 
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nuary :  but  the  birds  of  the  fame  fpecies 
which  are  natives  of  Greece  and  Turkey, 
go  into  their  winter  quarters  in  Egypt  in 
the  beginning  of  October;  in  the  fame 
manner  as  the  European  birds  into  Na- 
tolia. 

The  Charadrius  pluvialis*  arrives  in 
Egypt  in  November,  where  it  ftays  all 
the  Winter  and  a  confiderable  pact  of  the 

Spring. Muft  we  believe  that  theplu- 

vialis  (which  is  among  the  laft  birds  that 
reviiit  us  in  Spring)  can  take  fo  long  a 

flight  ? The  fame  is  obferved  of  the 

Tringa  vanellus-f-,  and  the  fame  doubts 
may  arife  upon  the  fubjed:* 

The  Anas  bofchas  J  and  Penelope^^  ar- 
rive in  great  number  in  Egypt  after  the 
inundation  of  the  Nile ;  but  it  is  incre- 
dible that  thofe  which  migrate  from  Swe- 
den can  reach  fo  far. 

The 

*  Green  plover.  J  Mallard, 

t  Lapwing,  §  Widgeon, 
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The  Moncdula  pyrrho  corax  comes  in 
immenfe  flights  into  Egypt  in  the  be- 
ginning of  November,  it  fubfifts  together 
with  the  Storks  and  migrating  Falcons 
upon  frogs  and  other  amphibious  animals 
^hich  cover  the  whole  furface  of  the 
land;  this  bird  is  found  in  Summer  ia 
England  and  France,  but  never  in  Swe- 


NATIVE     BIRDS. 

§  5.  In  treating  of  our  native  mi- 
grating birds  I  ihall  enumerate  all  thofe 
that  d^ell  with  us  during  the  Summer, 
and  leave  us  in  Autumn,  or  at  the  approach 
ef' Winter;  that  upon  their  arrival  in 
more  ibuthern  countries,  foreigners  may 
be  able  to  conjecture  with  fome  certainty 
where  they  come  from,  as  I  am  under  a 
neceflity  of  owing  that  I  am  unacquainted 
with  the  countries  to  which  a  great  num- 
ber of  them  refort  after  they  leave  us : — 
I  likewife  thought  it  might  be  of  fome 
G  g  ufe 
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life  to  add  a  Catalogue  of  the  names  of 
thofe  birds  which  I  had  found  with  cer- 
tainty, ftaid  with  us  the  whole  year,  be- 
ing able  to  bear  the  Winter. 

Tihefe  are  feparately  digejiedin  the  fourth 

and  ffth  tables ;    and  thofe  whofe  biftory 

feems   to  require  more  detail  than  is  con- 

ffient  with  the  brevity  of  that  form  are 

the  following. 

Many  birds  of  the  firft  order  (the  Ac- 
cipitres*)  remain  with  us  all  the  year; 
for  being  birds  of  prey  they  can  fupply 
themfelves  with  food  in  the  Winter: 
thofe  which  fublift  upon  amphibious  ani- 
mals and  infedls  (which  remain  con- 
cealed during  that  period)  migrate. 

Of  the  fecond   order  the  Picse,   fome 
remain  with  us,   others  go  off. 

*  Havv'lis. 

The 
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The  Corvux  cornix*,  according  to  the 
obfervation  of  Arch.  Rudbeck,  continues 
through  the  Winter  in  Tornea  and  Up- 
land ^  in  Oftrogothland  the  greater  part 
of  them  ftay,  but  in  Smoland,  and  the 
other  fouthern  provinces,  they  fly  away 
at  the  beginning  of  Winter,  and  return 
with  the  firft  breaking  up  of  the  froft 
about  March  19  :  the  time  they  are  ab- 
fent  they  refide  upon  the  fea  fliore,  feed- 
ing upon  what  it  cafts  up. 

The  third  order,  the  Anferes,  are  moft 
of  them  birds  of  migration ;  when  the 
waters  are  frozen  up,  and  they  are  no 
longer  able  to  procure  themfelves  food  as 
formerly :  they  all  of  them  make  for 
warmer  climates,  except  a  few  who  fly 
down  to  the  fea  coafls,  where  they  are 
not  prevented  getting  their  ufual  fubfifl- 
ence  by  the  ice. 

*  Royfton  crow. 

Gg2  The 
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The  Anas  anfer*  goes  off  in  flights 
about  the  2 2d  of  September,  and  does 
not  winter  in  Sweden ;  1  am  rather  in- 
duced to  think  it  makes  for  the  bays  near 
Holland,  or  further  fouth :  In  the  very 
beginning  of  Spring,  when  the  thaw  is 
pretty  far  advanced,  they  pafs  oyer  us 
again,  forming  an  obtufe  angle  In  their 
flight,  and  make  for  Lapland,  or  further 
north,  before  they  take  up  their  Summer 
quarters. 

The  Anas  bernicla-f  frequently  winters 
in  the  low  countries,  where  they  are 
taken  in  fuch  plenty  that  all  the  poul- 
tcrers  fhops  in  Amfterdam  are  full  of 
them ;  they  all  pafs  us  in  their  way  to 
the  North ,  a  few  fpend  the  Summer  in 
Lapland,  but  the  greater  part  proceed  to 
a  further  difl:ance. 

The    Anas    hiemalis    is    feldom    fecn 

here  but  in  the  feverefl:  Winters,  when  it 

is 

♦  Goofe,  f  Brent  gooie,^ 
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is  found  near  unfrozen  fprings ;  this  is  an 
indication  that  it  is  a  native  of  the  frozen 
fea  between  Lapland  and  the  Pole,  and 
that  a  particular  feverity  of  cold  compels 
it  to  Ihelter  with  us. 

The  Anas  acuta  arrives  upon  our  coafts 
in  Spring,  but  does  not  ftay  with  us 
above  fourteen  days ;  it  never  builds  its 
neft  here,  but  haftens  further  north,  and 
I  am  inclined  to  think  flies  as  far  as  the 
white  fea;  it  paiTes  us  again  in  the  be- 
ginning of  Autumn  in  its  courfe  toward 
the  fouth. 

The  Anas  Clangula*  fometimes  conti- 
nues with  us  the'  whole  Winter,  when  the 
rivers  and  water  falls  are  not  frozen  up ; 
yet  the  greater  part  of  them  migrate,  but 
return  the  firft  of  all  birds  in  the  Spring, 
and  as  foon  as.  the  ice  begins  to  break 
(March    19)    they  cover   the  cracks    in 

thick 

*  Golden  eye. 
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thick  flocks :  they  live  upon  fhell  iilh, 
and  other  things  of  the  fame  kind,  which 
they  dive  extremely  deep  for,  and  can 
fubfift  at  all  times  of  the  year  when  the 
water  is  free  from  ice. 

The  Pelecanus  carbo*  does  not  defer t 
the  Bothnic  gulph  until  it  be  frozen  up ; 
then  he   pafTes   through  Sweden   in    his. 
paflage  to  the  great  Ocean,  and  is  found 
refting  upon  trees  and  the  tops  of  houfes. 

The  Alca  torda-f  arrives  at  the  fteep 
clifts  of  the  Swedifh  ifles  on  the  12th 
of  May ;  it  lays  but  a  fingle  egg  in  its 
■neft,  and  is  one  of  the  firft  birds  which 
defert  us,  flying  away  in  the  beginning 
of  September. 

The  Colymbus  auritus  J  is  a  bird  very 

feldom  feen  in   our  waters,  being  found 

further  North,    and   particularly  in    the 

lakes  of    Lapland,    where  he     builds    a 

float- 

*  Corvorant.  t''Awk. 

X  Lefi-crefted  diver. 
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floating  neft  upon  the  water  of  ru flies  and 
reeds,  Montin  relates  a  ftrange  fingu- 
larity  of  this  bird,  that  it  is  unable  to  fly, 
and  that  it  pafles  the  Winter  under  water 
like  the  Swallow :  Dr.  Solander,  when  in 
Lapland,  difcovered  this  account  of  its 
inability  to  fly  to  be  a  fidlion.  It  is 
therefore  moft  probable  that  this  bird,  as 
well  as  the  reft  of  the  genus,  migrates, 
as  it  is  never  feen  in  Winter;  and  thut  it 
takes  its  flight  diredly  toward  the  lea, 
as  we  never  obfcrve  it  pafling  over  tlie 
continent. 

The  Procellai'ia  pelagica*  never  vifits 
the  Baltic,  unlefs  driven  there  by  Ibmc 
.accident ;  it  is  an  inhabitant  of  the  gre:it 
ocean,  always  remaining  there,  and  fccms 
to  defpife  the  utmoft  violence  of  its 
florms  which  endanger  the  ftouteft-  ihips. 

The  fourth  order  arc  the  Cmilii?;  all 
ibj   birds   cf  this  order  migratv  as  if  by 

conmion 

*  Storm-finclu 
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common  confent,  nor  is  tjiere  one  which 
remains  with  us  the  whole  year ;  for  as 
in  Summer  they  cannot  fubfift  in  the 
South  upon  account  of  the  drought,  and 
the  want  of  worms,  they  cannot  live  . 
through  the  Winter  in  the  North,  the 
ground  being  frozen. 

The  Ardea  grus*  revifit  us  in  the 
Spring  in  whole  flocks,  and  their  time  of 
breeding  being  ended,  fcatter  themfelves 
over  the  face  of  the  country ;  they  gene- 
rally return  to  the  fame  neft  every  year. 

The  Rallus  crex-f-  arrives  here  about  the 
beginning  of  June,  and  is  found  in  fedges 
and  corn  fields,  where  it  is  difcovered  by 
its  acute  note,  which  it  repeats  twice ;  it 
is  heard  principally  in  the  night,  when 
the  Earth  worm,  upon  which  it  princi- 
pally feeds,  comes  out  of  the  ground  : — 
it  ceafes  to  be  heard  at  the  time  the 
Cuckow  leaves  off  his  note ;  yet  it  ftays 

with 

*  Crane.  f  L^^  r^^J-   • 
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with  us  until  Autumn,  which  is  clearly 
proved  by  its  young  being  found  in  reap- 
ing pea  fields. 

The  Tetrao  urogallus-f  and  TetrixJ 
live  in  our  pine  forefts  in  Autumn  upon 
^he  Vaccinium,  and  in  Winter  upon  Ju- 
niper berries  and  the  feed  vefTels  of  the 
Birch :  their  young  fubfift  upon  Gnats, 
which  abound  in  the  vv^oods,  particularly 
thofe  of  Norland,  which  is  the  princi- 
pal breeding  place  of  the  Tetraones  :  they 
flay  in  our  cold  provinces,  and  when  a 
heavy  fnow  falls,  remain  quietly  upon  the 
ground  until  they  be  totally  buried  in  it ; 
underneath  this  covering  they  form  them- 
felves  '■  walks,  in  which  they  can  live  for 
the  fpace  of  forty  fucceilive  days. 

The  Tetrao  perdix^   lives  in  Autumn 

upon  Rye  leaves,  he  remains  with  us  all 

Winter,    and  makes  burrows  under  the 

H  h  fnow, 

f  Cock  of  the  Wood,  %  ^^^<^^  game. 

§  Partridge. 
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fnow,  which  are  left  open  at  both  ends 
for  refpiration ;  in  thefe  burrows  the 
whole  brood  harbour  together. 

The  Columba  palumbus*  is  able  to 
fupport  the  rigour  of  this  climate,  there 
being  one  which  has  furvived  many  Win- 
ters in  the  open  air  in  the  Phyfic  Garden  of 
Upfal :  in  Autumn  they  leave  our  woods, 
without  doubt  for  want  of  food ;  whither 
they  go  in  Winter  I  cdnfefs  I  am  unable 
to  determine;  but  it  is  certain  it  cannot 
be  to  any  great  diftance,  as  they  arc 
among  the  firfl:  birds  which  return  to  us 
in  Spring:  when  deep  fnows  fall  after 
their  return,  or  they  are  furprifed  with 
Winter  before  they  take  their  flight, 
which  fometimes  happens,  they  are  cut 
off  from  their  food,  and  though  extremely 
timid,  are  obliged  to  venture  into  the 
villages  to  procure  it. 

*  Rinc^  dove. 

The 
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The  Columba  oenas*  difappears  about 
the  middle  of  Oftober,  and  returns  about 
the  J  2th  of  April  with  the  Motaciila  alba^; 
the  vulgar  have  many  fables  about  the 
wintering  place  of  the  former :  a  peafant 
once  aiTured  me,  that  in  felling  an  oak,  he 
found  a  bird  of  this  fpecies,  which  being 
ftiff  he  carried  home ;  and  that  it  reco- 
vered ftrength  and  motion  by  the  warmth 
Kff  the  houfe ;  where  it  lived  many  years 
iafter  tame,  I  would  not  be  underftood 
to  affirm  that  all  thefe  birds  winter  in  the 
fame  manner. 

The  Loxia  coccothrauftes -f-  has  come 
into  Scania  in  Spring  for  fome  late  years, 
and  built  there ;  it  pafles  the  Winter  in 
Germany,  and  the  fouthern  parts  of 
Europe. 

The   males    of  the    Fringilla   ccelebsj 

are   among  the   firft    birds    whofe  notes 

H  h  2  we 

*  Stock  dove.  §  White  Water  wagtail. 

t  Haw  finch.  J  Chaffinch. 
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we  hear  at  the  return  of  Spring.;  they 
arrive  about  the  19th  of  March,  and 
perch  upon  trees  near  the  villages,  v/hile 
their  females  are  yet  abfent :  thefe  at 
length  arrive  in  flocks,  which  almoft 
cover  the  fky ;  and  being  mated  retire  to 
the  woods,  where  they  build  their  neftsi 
The  females,  about  the  22d  of  September^ 
fly  oflF  into  foreign  countries ;  the  males 
remaining  behind  :  they  pafs  Scania,  Den- 
mark, Holface  and  Holland,  in  great 
flights,  in  their  way  to  the  South  of  Eu- 
rope :  about  fourteen  days  after  Michael- 
mas they  arrive  in  Holland,  where  it  is  a 
a  common  amufement  to  take  them  with 
nets;  of  thofe  which  are  caught,  fcarce 
one  in  a  hundred  is  found  to  be  a  male : 
they  purfue  their  courfe  to  Flanders, 
France  and  Italy ;  and  Winter  being  paft 
when  the  thaw  fets  in,  they  return  hither 
in  flights. 


The 
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The  Hirundo  ruftica*  and  urbica-f' 
pafs  the  Winter  under  water ;  in  the  lat- 
ter part  of  September  they  refort  in 
great  flights  to  the  lakes  and  rivers,  a 
fingle  bird  firfl  lights  upon  a  reed  or  bul- 
rufh,  then  a  fecond  and  a  third,  until  it 
be  bent  down  with  their  weight,  and 
finks  into  the  water  with  them;  they 
emerge  again  about  the  nipth  of  May, 
at  the  commencement  of  the  pleafanteft 
part  of  the  year. 

CAUSES  OF  MIGRATION. 

§  6.  The  caufes  of  migration  are  various, 
among  the  firft  we  may  reckon  heat  and 
cold  :  the  aquatic  birds  form  the  moft  con- 
fiderable  part  of  thofe  which  migrate; 
thefe  are  partly  birds  of  the  third  order  (the 
Anferes)  which  living  in  water,  our  lakes 
and  rivers  being  frozen  up  in  the  Winter, 
they  can  remain   here  no  longer,  .and  are 

obliged 

*  Swallow#  t  Martin. 
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obliged  to  defert  us  before  that  time  ar- 
rives ;  Partly  the  Grallae  long  legged 
birds  of  the  fourth  order,  which  get  their 
food  in  watry  places,  but  being  cut  off 
from  their  provifion  by  the  rigor  of  Win- 
ter when  all  the  marfhes  are  frozen,  they 
are  compelled  by  famine  to  leave  their 
fummer  quarters.  The  PafTeres  increafc 
the  number  of  migrating  birds,:  for  the 
infefts  upon  which  they  feed  being  hid- 
den in  Winter,  they  are  no  longer  able 
to  fuftain  life  with  us,  and  are  forced  to 
betake  themfelves  to  other  places. 

We  may  fee  therefore  that  food  is  ano- 
ther principal  caufe  of  birds  deferting  us 
in  Winter ;  they  being  expelled  by  famine 
from  fome  places,  and  invited  by  plenty 
to  othefs. 

This  latter  circumftance  feems  very  much 
to  determine  them  in  choofing  their  fum- 
mer habitations ;  the  Stork,  which  chiefly 
preys    upon  ferpents,    feldom  vilits    us; 

but 
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but  ftays  the  Summer  in  Scania,  where 
the  Coluber  natrix*,  which  is  very  fcarcc 
ifi  the  northern  provinces  of  Sweden,  is 
found  in  great  abundance*  The  pefl  of 
Lapland  is  its  immenfe  fwarms  of  the 
Culex  pipiens-f-  which  are  there  in  fuch 
numbers  that  the  inhabitants  can  hardly 
fpcdk  without  drawing  them  down  their 
lhroats>  or  open  their  mouths  without 
their  being  filled  with  a  whole  flight :  all 
thefe  exift  before  they  come '  into  their 
flying  ftate  in  the  form  of  worms,  in  the 
waters  with  which  Lapland  is  flooded, 
and  they  are  eaten  by  the  Anates§  :  hence 
W€  fee  that  a  far  greater  number  than  are 
to* be  found  in  the  fouthern  provinces' 
have  chofen  this  for  their  breeding  place  ; 
for  while  they  are  hatching  their  eggs, 
they  can  always  find  food  at  hand,  and 
they  are  not  neceflltated  to  leave  them 
long  to  cool  while  they  go  in  fearch  of 
it :  this  is  efl^entially  neceflfary,  becaufe 
there  is  but  one  male  to  fcveral  females, 

who 
*^nake.  f  Gnat  §  Duck  genus. 
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who  commits  all  the  care  both  of  infcu-' 
bation  and  bringing  up  the  young  to 
them.  The  Larus  paraliticus*  not  being 
able  to  take  fifli  for  himfelf,  gets  his 
living  by  following  others  of  the  fame 
genus  which  are  very  voracious;  thus 
when  the  Clupeae-f-  are 'in  the  Bothnic 
gulph,  thefe  birds  repair  thither,  and 
fubfift  in  great  numbers  at  the  expence 
of  the  others. 

A  number  of  fpecies  of  the  Grallse 
live  upon  earth  worms ;  and  by  this  cir- 
cumftance  they  are  obliged  in  Summer  to. 
leave  the  fouthern  provinces  where  the 
dry  parched  earth  affords  them  no  prey, 
and  in  Winter  the  northern  where  the  froft 
hinders  their  getting  at  them. 

Thefe  are  the  principal  caufes  of  the 
migration  of  birds  ift  Autumn ;  there 
may  be  others  yet  undifcovered  by  us,  as 
the  ftrudture  of  their  bodies  with  refpeft 

to 

*  Arftic  gull,  t  Herring  and  Sprat. 
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to  perfpiration  and  the  like;  but  it  is 
ftill  more  difficult  to  account  for  their 
return  into  our  northern  trafts  at  the 
beginning  of  Spring  and  Summer.  I 
ihould  efteem  the  numberlefs  fwarms 
of  Gnats  (generated  in  our  lakes  and 
rivers,  from  the  immenfe  fnows  of  the 
Alps  and  Lapland '  being  melted  in  the 
Spring)  among  the  principal  of  thefe 
iqaufes,  as  it  fupplies  them  with  plenty 
of  food,— The  long  days  and  bright 
flights  which  we  enjoy  in  Summer  fur- 
jftifb  them  with  an  opportunity  of  feed- 
i^g  thcmfelves  and  their  voracious  young  : 
9ur  obfcure  and  immenfe  woods  proted; 
l^cjxx  from  the  buftle  and  fear  of  men, 
apd  offer  them  a  convenient  refuge  and 
featitation :  the  heats  of  the  fouth  of 
JEurppe  compel  many  who  have  a  thick 
plumage  mixed  with  down,  and  particu- 
larly the  Anferes*,  to  feek  a  cooler  climate 

in  Summer. Cuftom  and  the  place  gf 

their  nativity  has  alfo  much  force  in  it ; 
I  i  they 

♦  Order  3.     Water  fowU 
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they  return  to  the  places  in  which  they  had 
lived  before,  .which  Jibounded  with  pro- 
vifions  for  them  and  their  young,  and 
with  other  advantages  to  enjoy  the  fame 
commodioufnefs  again.  We  frequently 
fee  the  Stork  year  after  year  hatching  in 
the  fame  neft  which  fhe  had  once  oc- 
cupied ;  I  have  obferved  the  fame  lame 
Starling  eight  years  together  make  her 
neft  in  one  hollow  alder,  though  fhe  was 
abfeht  all  the  winter;  it  is  at  leafl  fix 
years  fince  I  have  noted  the  fame  Keflril 
always  returning  to  lay  in  one  hole  in  an 
old  tower ;  and  two  Moticillas  albae*  have 
built  in  a  laurel  tree  in  the  Phyfic gardens 
at  Upfal  for  thefe  fix  laft  years ;  they  are 
now  become  as  tame  as  barn  door  fowls, 
not  flying  from  man ;  which  fufficiently 
diftinguiilies  them  from  all  others,  as 
they  are  generally  very  timid. 

*  White  water- wagtail. 
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BIRDS  NOT  MIGRATING. 

§  7,  The  birds  which  do  not  defert 
us  are  partly  birds  of  prey,  and  fuch  a^s 
feed  upon  carrion,  as  the  Hawk  genus, 
the  Picae,  and  others ;  and  partly  fuch  as 
live  upon  various  feeds.  Corn,  the  Juni- 
per berry,  and  the  cones  of  fir:  fuch 
are  the  Gallinae*,  and  the  Pafferes-f-  with 
conical  beaks,  which  are  able  with  diffi- 
culty to  fupport  themfelves  in  Winter: 
the.  long  beaked  PafTeres  which  fubfift 
upon  infeds,  depart  when  they  difip- 
pear. 

FINAL  CAUSE  OF  MIGRATION. 

§  8.  To  what  purpofes  the  divine 
ceconomy  has  rendered  thefc  migrations 
fubfervient  may  be  difficult  to  affign; 
without    doubt   they   anfwer  many  ufe- 

ful  ends. -Birds  in  their  pafTage  fur- 

I  i  2  niih, 

♦  Fifth  order*        f  Sixth  order. 
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nifli  food  to  the  diiFerent  nations  they 
viiit,  and  afford  prey  to  other  animals^ 
Gmelin,  of  late  years,  has  proved  by* 
the  moft  undoubted  evidence,  that  the 
Anferes  which  in  their  flight  fubfift 
upon  the  fpawn  of  fiih,  void  part  of  it 
a  day  or  two  after  in  other  waters  un- 
hurt, and  thus  fcrve  to  diffeminate  the 
different  fpecies.  Some  of  the  order  of 
the  PafTeres  devour  the  feeds  of  plants  in 
great  quantities,  which  they  ejedl  agaiil 
in  very  diftant  places,  without  deftroyirig 
its  faculty  of  vegetation  :  thus  a  flight  of 
Larks  will  fill  the  cleaneft  field  with  a 
great  quantity  of  various  kinds  of  plants, 
as  the  Medicago  lupulina*  and  others, 
whofe  feeds  are  fo  heavy  that  the  wind  is 
not  able  to  fcatter  them  to  any  diftance, 
and  they  can  only  be  difFufed  by  birds :  ^ 
and  we  fliall  not  be  able  to  afjign  a  reafon 
why  the  Alpine  plants  of  Laplarid  are 
to  be  found  on  other  Alps  extreniely  dif- 
tant from  that  country,  unlefs  we  have 

reccurfe  to  the  fame  caufe. 

The 
*  Mclilot  trefoil* 
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The  Stork  frees  Egypt  from  frogs  and 
other  amphibious  animals  which  cover 
the  furface  of  the  ground  after  the  inun- 
dation of  the  Nile;  the  Falcons  deftroy 
common  and  field  moufe  in  Paleftine^ 
which  Bellonius  obferves  to  abound  fo 
much  in  the  parts  between  Belba  and 
Gaza>  that  if  it  were  not  for  their  affift- 
ance,  the  inhabitants  would  not  be  able 
to  fow  their  ground. 


COURSE  OF  BIRDS. 

§  9.  When  birds  take  their  flight  for 
the  moft  diftant  regions  they  always  move 
in  the  fhorteft  and  dired:  line,  and  never 
turn  afide  from  it :  they  reviiit  their 
ufual  places  after  a  certain  and  limited 
time,  exadly  obferving  the  approach  and 
receding  of  feafons.  But  we  are  moftly 
ignorant  where  our  own  migrating  birds 
go  after  they  have  left  our  limits,  and  in 
what   direction   they  fleer   their    courfe. 

I  am 
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I  am  irtclined  to  believe  that  the  order  of 
the  Pafleres,  With  the  reft  of  the  fmaller 
birds  go  from  Scania  into  Denmark  and 
Germany,  always  purfuing  their  courfe 
by  the  continent:  but  that  the  greateft 
part  of  the  Anferes  make  for  Poland  and 
Lithuania,  and  that  many  of  them  pur- 
fuing their  courfe  by  the  lakes  and  rivers 
proceed  as  far  as  Turkey :  a  future  age 
will  perhaps  be  able  to  determine  this, 
when  obfervations  (hall  have  been  made 
in  different  parts  of  the  world,  and  pro- 
perly compared  together. 


TABLE 
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TABLE     L 

Ohfervations  of  Catejby^  in  Carolina^ 


Names. 

Falco  forficatus  - 
Vfeitacus  carol inenlis 

Cwculus  americanus    - 
Trochilus  colubris    - 
Anas  canadenfis     -     - 

-  bucephala     -     - 
Ardea  cserulea        -     - 

—  alba         — »* 

*■  virefcens  — 

Tantalus  loculator    - 

Scolopax  alba        >— 
Tringa  fufca 

Columba  macroura    - 


Alauda  alpeftris 
Iringilla  hiemalls 
— —  oryzivora 


— —  —  purpurea 
Motacilla  fialis      -     - 
*  rubra     -     - 

MotHcillx  dux  altera: 
Lanius  tyrannus 
Hirundo  purpurea     - 
Caprimulgus  europxus 


Carolina       — 
Ditto        — 

Ditto        — 
Ditto        -         - 
Ditto,  North  of 
Ditto  ditto    - 
Ditto  ditto    — 
Carolina     — — 

Ditto      

Ditto,  Nordiof 


Summer  reJUence. 


P-    4i 


9 

63 

92 

95 

76 

77 
80 
81 


Do.  low  grounds  Ar.  S.e.  82 
Brown  Curlew         —      83 


Canada    —        •— 


Carolina,  North  of 
Ditto  ditto        — 


Carolina,  Ar. 
Ditto,  Sp,  b. 
Ditto  ditto 
Ditto  ditto 
Ditto  ♦ 

Ditto        — 


S. 


66, 


23 


32 
36 

4> 

47 

S6 

53 

56 

S 

51 


Dep» 

A. 

W.b 

A. 

W.b 


A. 

A. 


Su. 
W.b 
W.b 
W.b 
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TABLE     I. 


w. 

w. 

m 
A, 


Swallow  tail  Hawk 

The  Soyth.    Parrot  of  C4- 

Cuckow  of  Carolina 
^outh  America 
Carolina^  or  fouth  of 
Ditto 

The  South.     Blue  Heron 
Little  vfhitf  H^ron  Gates 
The  South,  /mail  Bittern 
The  South    -        -      • 

fFhite  Curlew 
South  Americ 

The  South,  Pigeon  of  paf- 
fag9  —  — 

Carolina  and  Virginia 
Ditto  ditto,  goes  Sp. 
Rice  bird  "     —        — 

PurpU  finch    —         ^— 

Blue  bird        — — — — 

South  America         — 

Ditto         >    ■    '    ■* 

Ditto 

Purple  martin 

Goat  fucker     '  ■  r 


4r. 


Sp. 

oooo 

W. 

eoaf 

••Of 

Sp. 

w. 


P^ffofji  or   R^,  ^ndmif 
cell^neous. 


fVtlow  titmoufe.  * 

Canada  gocfe. 

Buffets  head  duck, 

Carolina. 

Great  white  Heron,  E/tgL 

Carolina  fVcod  pelican,  goet 

Nov. 

Arrives  in  the  rainy  feafon,' 
Carolina,      marfhes,     gaer 

oa.  30. 

Carolina  and  Virginia, 
Only  fevere  feafons ,  never 
returns  the  fame  way* 

Larky  goes  IV.  end. 

Snow  bird, 

Carolina;  S.  Cuba  S.  I- 
Carolina  ;  females  only* 

South  of  Carolina. 

Summer  Red  bird,  5^ 

Cat  bird.  66 

Black  cap  fly  catcher,      53 


As  long  at  infers  appear^ 


Cpefty  mentions  other  birds,  put  adds  fimply  thai  they  depart  in 
Autumn^ 


Kk 
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TABLE     11. 


Obfervations  of^  Kleinius  at  Dantzic. 


Names. 

^nas  anfcr  '■ 

Colymbus  Ar6licus    — 

Lari  — — 

Sturna  hirundo  — 

Ardea  

Grucs  ■' 

Rallus  crcx    -         -     - 
Tetrao  coturnix     -     - 

Tringac 

'  »  arquata 

Certhia  familiaris 

Emberiza  nivalis        ^- 

Caprimulgus  europaeus 
Lufcinia  &  Curruca 
Turdus  xnuficus 
■  iliacus 


Jr. 


Summer  refidena. 


Dep. 


Lapland    —  — 

^  Cherfoncius  Helcrifis 
1 1,  of  Nehringa  — 
Marfhes  of  Cafubia 


W.b 


■•} 


Sp. 

A.I5 

Feb. 
Mar. 


^turni 


-^  pilaris 


1 
S 


Charadlus  hiaticula 
— — — —  pluvialis 
r  Hirundo  — 

I  Ciconia  *w    ■■ 


Land  rail  * 

Poland  and  Pruflia      — 
Dantzic,  from  the  N.W. 

Lapland         ■  — 

Oantzic  ;  — 

Dantzic  -  ■■       -— 

Siberia,  Lapland       — 

Rr»gl  a  nd .     Starlings 
Great  Poland         — 


W.b 

MM 
MM* 


Swalhiv 
Stork 


TABLE 
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TABLE     11. 


Jr. 


A. 

A.e. 


Wintering  place* 


GttlL 

Sound  of  the  Baltic 

Borifthencs,  Eg.  Turkey 


England  —..—.«. 

i Ukraine,  Podolia,  Wa- 
C     lachia,  Sendomiria  , 

England,  goesSp.  bj,_  - 

North-weft*     --— 

Carparthian  Alps     -^ 
Goat  fucker.  ^-" 


Alps,  Italy.  M.  rhrcftU. 
J,  Redwing,  P.  Field 
fare  —        — 

firigiand.  JVilloughhy ., 

Ukraine         ■  ■  ■ .    ■■ 

Lakes  of  Lithuania     — 
>  Under  water        — 


Pc^ge 
194 


92 


190 
J  87 
187 

186 
185 

-"79 
'177 

175 

193 


Paffage,  or  reft,  and  mif- 

celianeom, 
T  Crofs  the  Baltic.   Gccfe, 
\     Sp.  and  Aut. 
Oantzic^  Sp.  and  Aut. 


Sed  f wallow* 

Heron, 

Whole  year  in  Lithuani.i, 

Podolia,      Borifthencs, 

HcIlefpoPt. 
Vide  Schenckfelt, 

^aiL 

Sandpipers  variiuf.    ,  ., 
ClVJnA  in  fFihterf 
i  Creeper, 

Great  BramhVng, 

//;  long  as  jnfeSfs  appear. 
L.  Nightingale', 
(  LivoniH,         Courland^ 
<      PrwfTia,  :M.  Sep.  U, 

i    i.oa,5. 

{Crimea ,      fenaicircula? 
courfe :  or  Lithuania* 
^  Sea .  Lark  ^        • 
iGreen  plover. 

Good  authority. 


TABLE 
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TABLE    m. 


Obfervations  of  Haffelquiji^  in  the  Eqfti 


Nama. 

Tringa  charadrius    - 
Scolopaccs  variK 

Sturnut 

Embcdiza  Tiortulana 

iive  Ficedula 

Charadrius  pluvialis    - 

Tringa  vanelliK 

Anas  Bofchas 
—  peuelope 

Tetrao  coturnix 

Ardea  Griis 
Pelicanus  onocra talus 

Monedula  pyrrhocora^s 


} 


Summer  refidence, 

{'  Europe,  &        —        •«*•- 
Turkey,  Greece        ■ 

France,  Italy,  S.  of  Ew^opc  .• 


Grein  Plover 


Mallard  ^  "  ,    " 

fVigeon  J 

Pg3rpt.     Comt  Mar.  goes  Htnts 

ind  '  ■      » 

Turkey  —  —— 

Greece,  (hore  of  the  Black  Sea 

France  and  England        —- 
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TABLE    III. 


5.5 


Wintering  place. 


Natolk        — — 
Egypt        •<. Q. 

Ditto        i 

Ditto 

Ditto.    Gots  Sp.  end 
Ditto      -       -        - 


-^     < 


Dit^.     Nile  overflows 


Ditto    -  .  - 

Ditto  -        * 

I  Ditto,     Uile  retreated 


Paffage,    et  reft,  and  mij- 
cellaneous* 

Birds  from  Europe 

Do.  from  Turkey  and  Greece 

Starling. 

From  S\ve3en  ? 
Ditto  ?     Lapwing. 

Not  from  Sweden. 

^tail. 

Crane, 

Fly  in  an  ohtufn  angle. 

To  prey  on  fr^gi  and  t^wh 
pkibioui  animaiit 


TABI^ 
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TABLE     IV. 


Obfervations  of  Ekmarck,  in  Ofirogotblani. 


Names, 

Ar. 

SummO'  refidtnce. 

4 

Order  L  Accipitrcs. 

Thofc  which  arc  birds  of 

prey  do  not  migrate. 

■• 

^  * 

Falco  Halixtus     -    •  C 

.■♦ 

lanarius    *        O 
milvus        •    •  y 

5p.b. 

Oftrogothland     • 

Odb 

buteo        -    -     C 

tinnunculus 

Ap.b 

Oftrogothland    -  , 

Ck* 

albicilla 

•OM 

Ditto        -            -        - 

•• 

Lanus  garrulus 

^ 

Ditto,  North  of 

■ft 

collurio    - 

mm 

Oftrogothland    - 

i^. 

cxcubitor 

mm 

Ditto 

mm 

Order  II.  Pic«. 

Some  migrating,     others 

- 

conftant. 

Corvus  carj'oca^lus    - 

mm 

Switzerland,  Stkia,  Uppci^ 

Auftria 

M. 

frugilcfius    - 

Ap.6 

Oflrogoth.  river  Norcop 

Aut 

comix 

Mar  19 

South  provinces  of  Oftro- 
gothland, Smoland 

W.fc 

monedula     - 

coe« 

Smoland,  Oftrogothland 

Aist 

Coracias  garrulus 

Mayt2pftrogothIand    ~    - 

ditto 

Cuculus  canoru* 

ditto 

Auu 

J)Ti\  lorquilla     - 

ApaS 

dittfl 

Order  III. 

Anfcrcs,    moftly  migmt- 

in^— AnHtC5,    migrate 

all  iu  Aulumii. 

Anas  Cj'f^nus" 

OOM 

Oftrogothland    - 

« 

tabu- 
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/ 


fVtntering  pljif^  \ 


Ofprey  —  • 

Lanner         •     ,        - 
Kite         -    -     . 

Buzxard  ■  - 

'Keftril 
Auftria 
Oftrogothland.    Comes  Ju. 
.    goes  Ap.  beg, 
•Red  backed  butcher  bird,  or 

Flu/her 
Gt,  ajh'coloured  butcher  bird 


'  Lower "Auftrla,  conies  Jut, 


f  &a  ihores.    Royfton  crow 
Sea  ihores.     Jack  daw 


Malmogia^  Scania  ihores 


j^^  Tajfage,  or  refl,  and  mif- 
cellaneous. 


Fetd  chiefly  upon  amphibi- 
ous animals  and  infers. 

In  fevere  JVinters, 


Seen  only  in  Summer, 


Vide  Kramer,  Nut  cracker. 

Rook. 

For  dead  fijh,  {^c. 

Ditto,  Upfal  all  fFinter. 
Roller, 

Cuckoo, 

JVryneck, 


Swaiu 


TABLE] 


Dep. 
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TABLE     IV.     continued. 


Names, 

Jr. 

Summer  refidence. 

ftp. 

Anas  anfer 

mm' 

Lapland,  and  more  N. 

mm 

bernicfa 
hiemalis    - 

«- 

Ditto  dittq^       -          • 
Frozen  fea* 

mm 

acuta 

mm 

White  fea? 

- 

bofchas    - 

Sp.b. 

Oftrogothland    - 

- 

dangula    - 

Marx9 

Ditto        -        -^      - 

«P 

fufca 

querquedula  k      7 
reliquac         -     -    J 
Mcrgi            -     ^ 

ditto 
ditto 
Ma3F»5 

Ditto         -        •    -    - 
Ditto        •  .      . 
Ditto        •        - 

mm 

Aoi. 

Pclicanus  carbo    " 

«» 

Bothnic  gulph        -     - 

froK 

AIca  torda        -          ^ 
Colymbus  ar<^icus 

auritus    -    - 
Lari  et  Slcrn«     - 

M«yi2 

MM 
MM 

SwediQi  ides 

Sweden  and  N.  provinces 
Lapland  lakes        •      - 
Oftrogothland ' 

S,'l 

Aut. 

AxM 

Order  IV,  Grallac. 

— 

Ditto        -            *        - 

eoU 

Ardtx  omnes        • 

Sp. 

Ditto 

Aiit- 

grus            •      - 

Sp. 

Ditto 

mm 

ciconia        -    - 

Ap.b 

Scania     ,  - 

*H» 

nigra        - 
Rallus  crcx 

lariformis       — 

Tringac  omnes    - 

pugnax         -     - 
vancllus    - 
interpres 
lobata 
liworea    - 

eoM 

Jn.io 

mtK 

O.  gothland.  North  ©f 
Oftrogothland        — 
Sweden,  coaft  of 

AA 

mm 

MM 

thaw 

Sp. 

ditto 

MOT 

Scania         -        -        - 
O.  gothland,  marihes 
Ifles  of  the  Baltic 
Alps  of  Lapl.  and  Norway 
O.Gothland        -       - 

mm 

Aut. 

m^ 
mm 

f 
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TABLE     IV.     continued. 


JVintertng  place. 

Ba3rs  ofHolland,  or  more 

South     Goofe    -     - 
Holland        - 
.Oftrogothland.     Springs 

South 

yCoaft  of  Scania 

<L     Germany,  Denmark 


Oce^n 

Hither  Germany 


The  South  :   Belloni^  ? 
,  Under  water  :  Klehius  f 


Egypt  J 


England 


Jn 

Ap.6 
Sp. 

Sp. 


W.m. 


Sp. 


Pajfage,  or  refi,  and  mi/' 

celUtneous. 
Arrive    OftrogothL    return 

fly  in  an  obtufe  angle. 
Oftrog,     Brent  gooje. 
In  fevere  JVinters. 
Oftrogothland,  flay  fourteen 

days,  returns     - 
Ulimer  mild.     Duck, 
Ditto  fevere. 
Some    in   IVinter    in    open 

•waters.     Golden  eye. 
Ditto  velvet  duck. 

Garganey,  and  others 

Divers, 

Sweden.     Corvorant, 

Lays  but  one  egg.     Awh 

Sea.     Lefs  cr eft ed  Diver, 
Gulls  and  Terns, 

Migrate  all. 

In  fl:cl:s,   build  always  in 
tlie  fame  neft.     Crane, 

Stcrk. 

Going,     Sweden,     return 
Land  rail. 
Niver  fcen  inland. 
Ruffs  and  fandpipers. 
Ruff, 

Lapwing, 

Grey  fcollop  teed  fandpiper 


Dep. 
0.28 

Aut. 


Aut. 


LI 
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TABLE     IV.     continued. 


Names, 

Charadrius  apricarius    - 

pluvialis 

hiaticula    - 
Recurviroftra  avofeita    - 

Scolopax  rufticola 

Hematopus  oftralegus 

Order  V.  Gallina;. 
Many  ftay  the  Winter. 

Order  VL  PafTcres. 
Some  migrate,  others  re 
main. 


Jr. 

Sp.e. 

late 

May 
Sp. 

Ap6 


--•} 


Columba  pa'umbus 

oen;is 
Alauda  pratenfls 

arborea 

campeilris 

arvenfis 

Sturnius  vulgaris     - 
Loxia  coccolhrauftes     - 

eneiicle.'itor 
Embcriza  nivalis 

hortulana     - 
Fringilla  ccelebs,  mas    - 
femina 


Oeland  marfhes     -         -  lAutb 
Oeland  fome.   Dalekarlia, 

near  the  Alps 
O   gothland,  lakes      -      Ant 
-.  ^eland,  S.  point  of  coaft 

O.  gothland,  woods 

Auftria 
O.  Gothland,  coafts 


Summer  refidence. 


\Dep. 


montifringilla 
Cannalina 


Sp.b.  O.  g©thland,  woods 
Ap.iz  O.  gothland 

Feb.  Ditto 

firft    Ditto 

O.  gothland 

Upfal 
Sp.    -cania.     New  there 

VVcftrobothnia  Lapland 

Lapland  alps 

iM  Jr.  ^'  S°^^^^"^  ""^"^c  ? 

Southern  kingdoms     -  J 
Mari9  Q.  gothland 

Ap.6  Ditto 

Norland  woods 
Oftrogothland 


Aut. 
Oc.se 


S.22 
An  16 

later 


latdr 

S.22 
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TABLE     IV.   .  continued. 


fVintertng  place. 


Italy 

Enghnd    If^,,^,,,^ 


Place  unknown,  near. 
Sleep  in  trees 


Scania  ?  -  -  - 
Ditto  -  -  -  7 
Denmark  Holfati  i  $ 

Germany.     S.  of  Europe 

O,  gothl.  South  of 

'Scania         -         -         - 
Southcrmoft    of     Europe, 
Africa  ?  comes  Aut, 


Ar. 


Paffage,  or  reft,  and  mij- 
cellaneous. 


O.  Gothl.     Green  plover, 

^ea  lark, 

Avofetta, 
S-wediJh  birds. 
Auftrian  dittp. 
Sea  pie,- 


Oc.i 
mid.w 


Flanders,  then  France  and 

•     Italy         -  -  0=-'« 

Br  ambling,     tr    Mountain 

finch  '         -         '     \ 

Greater  Red-hcAded  linnet^ 

or  Rcdpolc 


Dep. 


For  food  not  cold.  Ringdove. 
Stockdove. 

Tit'lark.  P. 
IVood-lark.  J. 

Sky-lark. 

Stare,  or  Starling, 
IVinter  very  Jevere, 
Grcjf  beak,  or  Hawfinch 
O.   Gothland,  woods,   few 

days, 
O.  gothl.     Gt.  Srambling 


Chaffinch, 

Holland  by  Scania,  Den- 
mark.    Kolface. 

O.  Gothl.     Severe  fVint. 
Migrates, 
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TABLE     IV.  continued. 


Names. 

Motacillae 

Motacilla  lufcinia 

alba        — 

flava 

oenanthe 

phxnicurus 

rubccula 
Hirundines         -        .     I  ood 
Caprimolgus  europxus       iMayg 


} 


Mayi7 
Ap.  12 

Mayg 

May  1 7 


Summer  refidtna. 

Ofirogothland    - 

Ditto 

Ditto 

Ditto 
Ditto 
Ditto 


Ditto 


Dep. 


Join 

S.i6 

AiLii 
ditto 

■    mm 

S.22 

t 
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TABLE     IV.    continued. 


Witaering  place: 


Pajfage,  or  reft,  and  tnif- 

celUmeous. 
Moftly  migrate  f  or  conceal 

themfelvet  f 
Nightingale, 

)  fVhite  water  wagtail* 

>  Tellow  ditto. 
fVheat-ear, 
Red  ftart. 
Rgdbreaft. 

AbfentfVint.  toodinfeRs. 
Goai  fucker. 


Def^ 
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DISSERTATION     VI. 

ON    THE 

BITE    OF    SERPENTS, 

B   Y 

yPHN  GUSrAFUS  ACRELL. 

Am.  Acad.  v.  6.  p.  197. 


SUMMARY. 

Introduction no   ejfential  charac-- 

terijlic  difference  ojjignable  between  pot- 

'  fons   and  wholefome  fubjlances :    Poifons 

from  the  Miner  aU  Ve get  able  y  and  Animal 

kingdoms on  the  defenjive  weapons 

of  animals^ 

M  m  Amphi- 
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Amphibia,  Jingular  properties    of  fome 
genera  of  this  clafs :    mode  of  taking 

their  prey Boas  conJiriSlor Faf 

cinating  power  of  the  Rattle  Jkake  proved 
by  experiment  in  England,  of  the  Viper 
in  Italy of  the  toad. 

Weapons  of  Serpents fSiitious  ones  af- 

Jigned  to  them ^-defcription  of  the  fang 

of  a  Rattle  fnake,  by  Tyfort Poifon  of 

Serpents Experiments  of  Rbedix  V^- 

poifoned  fangs  no  effe£l ;    needle  tinged  in 
the  poifon    mortal  i   poifon  produces  no 

effeSl  in   the  Jlomach Hypothefs  of 

C haras of  the  Author Milk  in-- 

jeSled  into  the  veins  fudden  death,  re^ 

ceived  fafely  in  the  Jlomach poifon  of 

ferpents   analogous bite  produces   a 

true  jaundice :  fymptoms  of  the  bite 

Viper,  Dipfas,  Afp,  Cobra  di  Capello. 

Mode  of  cure ExtraSlion  of  the  venom^ 

by  Cupping',  Oil  of  Olives,  not   always 

fuccefs-- 
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Jktcefsfuli  Powder  of  Senega  root ;  Ophi^ 

orrhiza   mUfigpi ;    Snake-  Jlone ^  ofL 

tbarming  ferpents. 


•'TfitiiitiiiMiiriiiii 


INTRODUCTION. 

IF  we  examine  the  obje<3:s  occurring  in 
the  three  natural  kingdoms  with  a  pro- 
per degree  of  attention,  we  fhall  find  that 
every  one  of  theni  may  be  confideredas  ei- 
tb<5r  noxious  to  the  health  and  life  of  man,« 
or  furnifhing  him  wholefome  nourifhmei>t 
andiiipport:  from  their  dijflferent  cjQFeiSfcs 
upon  us,  we  call  things  of  the  former  kind 
poiiqncHW,  and'  of  the  latter,  wholefijme 
Had  eiculentf  but  as  every  thu>g  in  too 
great  *;  degree  beconaes  hurtful ,  the  moft 
isnocent  and  ialutary  food  may  be  conr- 
yerted  into  the  word  of  poisons:  thus 
wi{>e  moderately  drunk  refrefhes  both  the 
bo%  ^gA  tM  mindy  and"  thefaioU  of  it 
M  m  2  applied 
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applied  to  the  noftrils  recalls  thofe  who 
have  fainted  away  from  that  temporaiy  ap- 
pearance of  death  ;  but  when  taken .  be- 
yond meafure,  nature,  by  her  own  pro- 
per force,  endeavours  to  free  herfelf  from 
it  by  an  acid  naufeous  vomit,  left  its 
corrofive  qualities  (hould  excite  a  fever. 
And  we  fee  frequent  and  melancholy  ex- 
amples of  the  premature  deaths  of  thofc 
-who  indulge  themfelves  in  excefs  of 
wine.  On  the  other  hand,  the  moft  ef- 
ficacious remedies  are  prepared  from'  the 
deadlieft  poifons  when  rightly  and  ilcil- 
fully  applied  ;  thus  we  have  various  ufe- 
ful  medicines  from  Opium  Elaterium,' 
Scammony,  Euphorbium  and  Mercury; ' 

We  muft  therefore  define  a  poifori'  to 
be  whatever  taken  inwardly,  or  apfplicd 
externally  in  a  very  fmall  quantity!,  by 
fome  peculiar  property  produces  ^  eHefts 
extremely  violent,  tending  to  the  deftnic- 
tion  of  health  and  life :  but  no  efifehtial 
diflFerence  can  be  aflligned  between  Igthat 

i» 
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is  wholefome  and  poifonous,  as  the  moft 
wholefome  things  become  pernicious  when 
ufcd  in  too  great  a  quantity. 


The  poifons  derived  from  the  three 
natural  kingdoms  are  as  different  as  the 
fources  from  whence  they  are  drawn ;  the 
foflil  kingdom  furnifhes  iis  .with  Arfenic, 
Orpigment,  and  many  metallic  prepara- 
tions^ ajid  among  vegetables,  the  follow- 
ing natural  orders,  tht  Contorts  faj  as  the 
Afclepias-f*  and  Cynanche,  the  -Luri^ 
ict  (b)  as  the  Hyocyamus  J,  Atropa§  and 
Datura,  the  ^ricocca  fcj  zs  the  Eu- 
phorbium^;  the  Multifiliquce  (d)  as  the 
Hellebore  and  Nigella,  the  Vmbellatce  (e) 
.  /«.  as 

(a)  Thirtieth  clafs  of  the  Metliodus  Natur»lis^    . 
{h)  Twenty^-eighth  -  -  -  M:  Nat. 
{c}  Thirty-eighth M.  Nat. 

(d)  Twenty-fixth  -  '-  -  -  M.  Nat. 

(e)  Forty. fifth  -  - M.  Nat. 

f  Dog-bane,  various.  §  N%^t-ihadc. 

4:  Hcn^hane. '  ..  '  f  Spurge.    . 


z'jr^  ON   THE    BITE 

V  m.  as  the  Cicuta*,  Sium-f*  and  ^tbu- 
fa|,  are  included  among  poifonsj  and 
in  the  Animal  kingdom.  Serpents^  Ftogs 
and  Toads. 

Having  briefly  difpatched  this  Intro* 
duftory  matter,  we  now  come  to  coniidef 
the  poifon  of  thofe  animals,  who  being 
'armed  with  different  offenfivc  inftm-' 
ments,  wound  us  externally  cither  by 
puncture  or  biting. 

The  weapons  with  which  the  wifdom 
of  our  Creator  b^s  armed  almoft  every 
j^ccies  of  animal  for  its  own  defence, 
cannot  be  furveyed  without  admirationi 
cfpecially  thofe  which  are  poifoned  :  fome 
animals  annoy  their  enemies  with  a  bite, 
as  the  Bat  a^id  t&e  3hret^  xAxMti  the 
Trachinus  dra(;o§-  with  his!  anfttidi*  ddffal 
fin,    and  many  fpecies  of  the  Meditfa|| 

♦  Long  \fmtii  Wjker  %  Fool^  parfleyt. 

hemlocfc     .  §  Weaver,  fins-wrfKliatfrti 

f  Water  parfnep.  ||  Soa  nettle. 
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jliiig  Uke  tb«  nettle :  but  Qur  admiratioa 
is  jraif^d  to  th«  ^igbeft  degree  by  thofe 
weapons  infc(5ted  wUh  th«  moft  potent 
poifbii^  which  are  fixed  in  the  tails  c^ 
Arnie  infec^Sy  as  the  Scorpion,  the  Sphex^, 
and  the  Bee,  which  it  is  fafficient  now 
barely  to  mention,  or  thofe  placed  in  the 
mouths  of  Serpents :  the  defcription  of 
which  forms  the  fubjeft  of  our  prefent 
Effay. 

THE    AM  PHI  HI  A.     , 

Serpents  ftrifcjgx  mankiad,  and  other 
ammals,  with  fuch  terror  upon  account 
pf  dfieir  poifon  and  ibme  Angular  pro- 
perties which  elude  all  the  diftinftion  of 
of  our  judgement,  that  their  unexpe<5led 
atpproach  alarms  even  the  moft  deter- 
mined courage.  We  £hall  premife  a  i^vr 
particulars  upon  the  nature  of  this  clafs 
of  animals  in  general.     Among-  the  Am-> 

,phibia 

♦  Berk.  167. 
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phibia  wc  find  fome  genera  endued  with 
a  very  Angular  quality  whereby  they  dif- 
fer from  all  others,  the  greater  part  of 
them  live  indifferently  by  land  or  water, 
many  of  them  for  one  half  the  year  flcep 
in  their  winter  quarters  to  all  appearance 
dead :  their  refpiration  differs  very  much 
from  that  of  birds  and  the  Mammalia; 
they  draw  in  air  without  any  reciprocal 
expiration,  at  leafl  a  fenfible  one :  their 
bodies  are  of  a  very  rigid  nature,  abound- 
ing with  blood,  which  pofTefTes  a  very 
fmall  degree  of  heat :  the  organs  of  ge- 
neration in  the  male  are  double,  a  Angu- 
larity occurring  in  no  other  animal,  \m- 
lefs  perhaps  a  few  infers ;  their  natural 
founds  are  hoarfe,  their  afpeds  ugly, 
their  fmell  fetid.  Some  of  thefti  arc 
oviparous,  others  viviparous ;  and  by  their 
having  cartilagineous  bones,  every  Spring 
they  fhake  off  their  old  age  in  the  man- 
ner of  the  Crab;  fo  that  there  is  no 
definitive  bound  to^  their  increafe  and 
magnitude.  Their  fingular  mode  of  tak- 
ing their  prey  alfo  deferves  to  be  men- 
tioned 
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tioned,  being  deftitute  of  feet  and  con-' 
fequently  not  able  to  purfue  it,  they  lie 
hidden  under  the  cover  of  large  ftones  and 
the  roots  of  trees,  and  darting  forward 
with  a  fudden  fpring  upon  any  animal 
which  pafles  by,  feize  and  devour  it. 
Travellers  into  India  inform  us  that  the 
Boas  conitri(9:or  *,  the  greateft  of  all 
icrpents,  lies  in  ambufh  among  fhrubs, 
and  feizing  hares,  ftags,  and  other  ani- 
mals, fufFocates  them  by  rolling  himfelf 
i^pund  them,  and  then  Covering  them^ 
with  his  faliva,  fwallow  them.  Thefe 
animals,  as  they  very  feldom  happen  of 
capture  and  belide  are  not  furnifhed 
with  real  and  proper  grinding  teeth, 
have  hot  their  jaw  bones  jointed  with 
the  i^mje  articulation  as  other  animals, 
but  pBly  connected  at  the  bafe  with 
4  ligament,  fo  that  by  expanding  then> 
they  are  able  to  devour  the  body  of  an 
animal  of  twice  their  thickncfs,  or  even 
more :  thus  Cleijer  relates  that  the  Boas 
of  Java  will  devour  a  whole  Buffalo,  and 
N  n'  other 

"♦  Baldeus  Defcription  of  Ceylon,  chap.  5.  2. 
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other    travellers  affirm  that  he  is  able  to 
fwallow  a  flag. 

Our  own  vipers  are  frequently  feen 
with  their  bellies  greatly  fwelled  out- 
and  being  difledted,  they  will  be  found 
to  contain  a  frog  or  a  moufe ;  I  myfelf 
once  difcovered  feven  young  birds  in  the 
ftomach  of  a  viper. 

There  remains  another  phenomenon, 
which  is  confirmed  by  the  concurrent 
evidence  of  feveral  of  our  countrymen 
who  have  been  a  long  while  refident  at 
Philadelphia ;  which  has  not  yet  been 
fufficiently  explained;  but  ftill  requires 
fome  experiments  to  be  made  by  perfons 
in  the  country,  to  throw  further  light 
upon  it.  The  American  Rattle  fnake  is 
the  moft  indolent  of  all  the  ferpents ; .  as 
he  lies  under  the  (hade  of  a  tree,  open- 
ing his  jaws  a  little,  he  fixes  his  eyes 
which  glitter  very  brightly  upon  any 
bird  or  fquirrel  which  is  in  it;  they 
are  endued  with  a  wonderful  power  of 
fafcination ;  the  fquirrel  utters  a  mourn- 
ful 
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ful  and  feeble  cry,  and  as  if  forefeeing 
his  fate,  leaps  from  bough  to  bough  on 
every  fide,  feemingly  to  attempt  a  fudden 
cfcape;  but  ftruck  with  an  unknown 
Ipecies  of  fafcination,  he  comes  down 
from  the  tree,  and  flings  himfelf  with  a 
fpring  into  the  very  jaws  of  his  enemy. 
The  obfervations  of  fome  Englifhmen 
feem  to  confirm  the  truth  of  this ;  they 
fhut  up  a  moufe  with  one  of  thcfe  fafci- 
nating  Rattle  fnakes  in  an  iron  box ;  the 
moufe  fat  in  one  corner,  and  the  Rattle 
fnake  was  oppofite  to  it,  and  fixing  his 
eyes  continually  upon  it,  by  his  look 
afone  it  was  at  laft  forced  to  flipg  itfelf 
into  the  mouth  of  the  ferpent*  The 
fame  experiment  was  repeated  in  Italy 
with  a  pregnant  female  viper  with  the 
fame  fuccefs ;  and  do  we  not  fee  in  the 
Summer  a  parallel  inftance  at  home  in 
the  toad,  a  moft  indolent  animal,  into 
•whofe  mouth,  as  it  lies  in  the  fhade  or 
under  a  fhrub,  Butterflies  and  other  in- 
fers fly. 

^  Nn2  ARMS 
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WEAPONS    OF   SERPENTS. 

No  fubjed:  has  excited  more  Philofo- 
phical  cpntroverfy  than  the  poi&n  of 
ferpents,  with  regard  to  its  nature  and 
mode  of  operating.  Antiquity  hias  nqt 
been  'Iparing  in  conjefture  and  fiction 
upon  this  fubjedl,  and  its  errors  have  been 
retained  with  the  moft  reverential  obfti- 
nacy  by  the  vulgar :  among  thefe  we  are 
to  reckon  the  fiditious  fting  fixed  in  the 
tail  of  the  ferpent  as  the  painters;  fome- 
times  have  groundlefsly  enough  repre- 
fented  it;  fome  have  invented  a  fimilar 
fidtion  of  a  black  forked  tongue,  which 
the  ferpent  vibrates  on  both  fides,  and 
have  afcribed  its  power  of  producing  fuch 
noxious  efFeds  to  this ;  while  others  af- 
fecting an  air  of  fuperior  difcernment, 
have  upon  equally  good  reafons  afcribed  it 
to  the  teeth  in  general :  thefe  are  all  errors 
of  a  magnitude  that  the  mofi:  defultory 
attention  to  the  fubjedt  Would  have  been 

fuf. 
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fufficient  t6  have  removed*  .  There  is  a 
very  finall  bone  clofely  j&xecj  to  the  up- 
per jaw,  in  the  infide  of  the  lip  of  a 
poifonous  ferpent,  v^hich  has  a  pov^er  of 
moving  backward  or  forward  ^  to  this  two 
pr  three  fangs  are  annexed  larger  than  the 
teeth,  which  the  ferpent,  by  its  affiil- 
ance,  when  enraged  darts  forward,  or 
withdraws  and  conceals  at  his  plei'.fure, 
in  a  iimilar  manner  to  the  claws  of,  a 
cat :  thefe  fangs,  which  the  common 
people  name  the  large  teeth  of  the  fcr-r 
pent,  are  excellently  defcribed  by  Tyfon 
in  the  Anatomy,  of  the  Rattle  fuake, 
which  he  has  giyen  in  the  Philofophical 
Tranfaftions.  **  In  tkefe  (the  fangs)  %ve 
^^  obJi:r''jed  a  confiderable  cwvity  near  ube 
*^  bafe ;  and  near  the  point  a  very  dlf- 
**  cernible  fijfure  of  fome  length  like  the 
^^  jlit  of  a  pen  :  the  part  of  the  tooth  from 
*^  the  fijfure  to  the  root  was  manifefily  chan^ 
*'  nelledy  which  wefirfi  dif covered  by  lightly 
**  prejjing  the  gums ;  we  then  faw  the 
*'  poifon  afcend  through  the  cavity  of  the 

"faug 
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^^  fang  and  flow  out  of  the  fiffure ;  and  as 
*'  thefe  fangs  are  fo  very  acute,  fo  firm . 
^^  and  folid  toward  the  pointy  (the  fiffure 
**  being  on  the  external  and  convex ,  not  the 
**  internal  fide)  nothing  could  be  conceived 
^^  more  convenient  either  for  infiiSling  d 
*'  woundy  or  to  infurc  the  infufion  of  the 
^' poifon''  Each  of  the  fangs  is  fur- 
rounded  with  a  veficle  furnifhed  with 
glands  fecreting  a  certain  fluid ;  which 
upon  the  vefilce  being  prefled,  feems  to 
flow  out  of  the  point  of  the  fang.  The 
ferpent  when  incenfed,  raifing  his  head, 
extends  the  fmall  bone  armed  with  the 
fangs  mentioned  above ;  and  attacking  his 
enemy  with  a  force  combined  of  the 
weight  of  his  body,  and  the  aftion  of  the 
mufcles,  he  wounds  him  with  the  ex- 
panded fangs,  and  the  veficle  being  cotti- 
prefled,  the  poifon  inimediately  flows  into 
the  wound :  this  is  clear  from  the  expe- 
rience of  thofe  who  having  broken  off 
their  fangs' v/ith  a  pair  of  forceps,  handle 
the   ferpent  thus '  difarmed   without   any 

hurt. 
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hurt^  And  as  the  North  Americans,  after 
carefully  extrafting  thefe  venomous  fangs, 
fuffer  ,thc  Rattle  fnakc  to  bite  and  gnaw 
them  with  his  teeth  till  the  blood  flows 
freely,  with  total  impunity ;  it  is  certain 
thofe  people  are  deceived  who  attribute 
the  fatal  efFefts  of  his  bite  to  thoie 
hurtlefs  weapons- 


POISON  OF  SERPENTS. 

Thus  far  we  have  confidered  the  mode 
in  which  ferpents  inflift  a  wound ;  we 
muft  now  convert  our  attention  to  the 
origin  and  nature  of  the  poifon  injedted 

into  it. Antiquity  amufed  itfelf  with 

a  fable  deftitute  of  all  appearance  of  truth, 
that  anger  was  excited  by  black  bile : 
they  applied  this  fidtion  without  hefita- 
tion  to  the  prefent  fubjedt,  and  founded 
an  hypothefis  upon  it  to  account  for  the 
efFed:s  of  the  bite  of  an  incenfed  ferpent; 
pretending   to  have  difcovered  an    ideal 

canal 
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canal  which  conduced  the  bile  from  its 
veficle  to  the  mouth  of  the  ferpent, 
whence  it  flowed  into  the  part  bitten,  and 
produced  the  moft  fatal  fymptoms.  But 
difiniflSing  thefe  dreams  of  antiquity,  let 
us  review  what  the  more  cautious  and 
attentive  examiners  into  nature  among  the 
moderns  have  delivered  upon  this  fubjed. 
Toward  the  end  of  the  lafl  century  when 
Medicine  as  well  as  the  other  fciences  re- 
ceived fuch  abundance  of  new  lights  by 
the  difperfion  of  thofe  clouds  of  conjec- 
ture and  hypothefis  which  hung  jover 
them,  this  fubjeft  was  greatly  illuftrated 
under  the  aufpices  of  Ferdinand  the  Se- 
cond, Great  Duke  of  Tufcany :  this 
Prince  to  whom  literature  will  be  ever 
indebted,  defirous  of  enquiring  into  that 
myftcrious  queftion  the  nature  of  ferpents, 
invited  Steno,  Rhedi  and  fome  other  philo- 
fophers  of  the  firft  eminence  to  his  court : 
and  a  multitude  of  the  moft  poifonous 
lerpents  being  colledted,  Rhedi  made  fe- 
veral  experiments  upon  them,  which  dif- 

covered 
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Covered  to  him  a  number  of  particulars 
before  unknown,  of  which  the  follow- 
ing feem  to  have  the  beft  claim  to  our 
^attention.  When  he  either  caufed  a 
living  viper  to  bite  a  dog,  or  wounded 
him  with  the  teeth  of  one  newly  dead 
(the  poifonous  vefiole  remaining  un- 
broken) the  event  wa^  the  ftme.  If  the 
bite  was  repeated,  its  effedt  became 
Weaker  and  at  laft  was  loft,  the  poifon 
contained  in  the  veficle  being  totally  ex- 

haufted. That  the   teeth   of  ferpents 

when  extended  to  bite  were  nioiftened 
over  with  a  certain  liquor ;  and  when  the 
veficle  at  the  bafe  was  prefled,  a  drop  of 
poifon  flowed  to  the  point  of  the  fang. 
When  the  poifon  thus  flowing  from  the 
veficle  was  received'  in  foft  bread  or  a 
fpunge,  an  animal  bitten  by  the  ferpent 
received  no  more  harm  from  the  wound  than 
from  being  pricked  by  a  needle,  till  after 
a  few  days,  when  the  venom  was  reftored 
afrefh :  but  when  an  animal  was  wounded 
with  the  point  of  a  needle  dipped  in  the 
poifon,  it  was  tormented  vsrith  the  fame 
pains  as  if  it  had  been  bitten^  by.  the 
'  O  o  viper 
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viper  itfelf.  Preferving  fome  of  this 
poifon  in  a  glafs  and  totally  evaporating' 
the  moifture  in  the  fun,  when  the  refi-» 
duum  was  diluted  again  with  water,  and 
the  point  of  a  needle  dipped  in  the  iblu- 
tion,  Rhedi  found  to  his  great  furprife 
that  it  had  the'fstme  effedt  as  when  re- 
cent. But  the  boldnefs  of  Tozzi,  one 
who  charmed  vipers,  flung  all  thefe  mcB 
who  were  deeply  verfed  in  Natural  Phi* 
lofophy  into  the  utmoft  aftoniihment; 
they  happening  to  fall  into  difcourfe  (while 
tjie  Prince  was  prefent)  upon  the  certain 
death  which  would  attend  any  perfon*5 
fwallowing  this  poifon  of  the  viper  by 
miftake,  iaftead  of  fpirit  of  wine  or  wa- 
ter; Tozzi  confiding  in  his  art,  drank 
a  confiderable  portion  of  it  without  he* 
fitation  :  they  were  all  aflonifhed  at  his 
apparent  rafhnefs,  and  predidled  inftant 
death  to  the  man,  however  he  efcaped 
as  fafely  as  if  he  had  drunk  only  fo  much 
water.  This  event,  which  ftruck  the 
Prince  and  his  illuftrious  aflbciates  in 
thefe  philofophical  inquiries  by  its  no- 
velty, was-  well  known  to  the  ancients ^j 

Lucan, 
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Lucan,  in  the  9th  book  of  the  Pharfalia 
fpeaking  of  the  ferpent,  fays, 

Noxia  ferpentum  eft  admifto  fanguine  pejlis 
Morfu  virus  hahent^   et  fatum  dente  minantur^ 
Pocula  morte  carent,     Phar.  1.  9,   v.  614. 

Mixed  with  the  blood  that  venom  flays  alone, 
His  bite  is  poifon,   death  is  in  his  fang. 
Yet  is  the  draught  innoxious. 

Nor  muft  we  omit  obferving,  that  bar- 
barous nations  are  perfectly  acquainted 
with  the  property  of  the  poifon  of  ferpents 
by  which  it  retains  its  deadly  power  after 
it  has  been  long  kept :  they  have  been 
poffeiTed  of  this  fatal  fecret  for  ages  pafl ; 
it  being  their  cuflom  to  tinge  the  points 
of  their  arrows  with  the  juice  of  fpurge, 
putrid  flefh  or  oil  of  tpbacco,  but  more 
particularly  with  the  poifon  of  vipers. 
Some  modern  Indians  continue  the  prac- 
tice to  this  day ;  and  we  have  the  tefti- 
mony  of  Pliny  in  his  Natural  Hiftory, 
that  the  Scythians  had  long  ago  the  fame 
cuftom  :  '♦the  Scythians  (fays  that  author), 
dip  their  arrows  in  the  poifon  of  vipers 
O  o  2  and 


284  ON    THEBITE 

and  humr.n  blood,  a  horrid  prafticc,  as 
the  flightefl  wound  infli<3:ed  by  one  of 
them  defies  all  the  art  of  medicine." 

But  to  return  to  our  Florentines,  that 
they  might  confirm  this  principle  with 
undoubted  and  new  experiments,  having 
colledted  a  quantity  of  the  poifon  they 
gave  it  to  different  animals  to  eat  in  dif- 
ferent modes,  who  all  took  it  without 
any  appearance  of  danger :  but  when  it 
was  applied  to  an  external  wound  it  pro- 
duced every  one  of  thofe  horrid  fymp* 
toms  which  accompany  the  real  bite,  in- 
flanimatory  and  malignant  fevers,  ending 
in  death;  unlefs  nature,  by  a  fpontanc- 
ous  hemorrhage  or  fome  other  evacuation* 
difcharged  the  peccant  matter.  Their 
experiments  opened  the  way  for  us  to  pe- 
netrate with  greater  certainty  into  thefc 
hidden  parts  of  nature* 

While  Rhedi  and  his  aflfociates  were 
thus  bufied  in  Tufcany  in  tracing  the 
footfteps  of  Nature  clofely  and  fuccefs- 
fully  under  the  guidance  of  experiment^ 
-  -  thf 
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the  Philofophers  of  other  countries 
amufed  themfelves  with  forming  new 
conjeitures  and  fiftions.  In  France, 
Mofes  Charas,  firft  furgeoo  to  the  King, 
a  man  of  confiderable  reputation,  writing 
upon  the  theory  of  ferpenfs,  endeavoured 
with  all  his  weight  to  prove  their  poifon 
*'  to  confift  in  heated  animal  fpirits,  and 
"  therefore  that  it  is  impoffible  for  a 
**  viper  to  give  a  deadly  wound  unlefs  it 
"  had  been  before  incenfed/'  We  fhall 
not  go  about  to  deny  that  the  mental  af- 
fections can  generate  fomething  fimilar  to 
a  poifon;  the  face  of  a  man  in  anger 
changed  to  a  fublivid  colour  indicated 
Ibmething  like  it:  Men  ftruck  with  a 
fudden  terror  frequently  turn  pale,  and 
the  humours  lodged  in  the  inteftinal  c^ 
nal  are  evacuated  by  a  diarrhoea ;  but 
this  is  evidently  difcovered  in  NurfeS;^^ 
whofe  milk  becomes  poifonous  when  they 
are  greatly  irritated,  and  if  it  be  then 
laken  by  a  child,  provokes  a  diarrhoea 
which  frequently  terminates  fatally.  But 
however  this  may  be,  the  hypothefis  of 
Charas    can    receive   but    little    fupport 

from 
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from  it,  as  that  vague  dodrine  of  animal 
fpirits  and  their  irritation,  however  it 
might  afford  a  commodious  and  decent 
retreat  to  ignorance  formerly, '  is  now 
fuffered  to  fubfide  in  a  very  undifturbed 
oblivion. 

Difmifiing  this  fanciful  hypothelis,  I 
think  now  it  time  to  lay  down  my  own 
opinion  upon  this  fubjed:;  and  although 
in  a  matter  of  fo  much  obfcurity  it  is^ 
inore  difficult  to  eftablifh  a  new  fyftem 
upon  affirmative  proof,  than  to  deftroy  an 
old  one,  yet  as  fomething  muft  be  laid  down 
though  it  may  not  be  abfolutely  decifive 
and  exclude  all  further  refearches,  it 
will  be  beft  to  proceed  upon  fuch  prin- 
ciples as  bear  at  leaft  an  outfide  of  truth, 
and  a  certain  degree  of  analogy  to  what 
experiment  has  already  difcovered.  With 
this  belief  we  fhall  proceed  to  lay  down 
thofe  particulars  which  have  tempted  us 
to  hazard  a  new  hypotheiis.  In  the  laft 
century  the  Phyiicians  (and  thofe  of  Eng- 
land 
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land  in  particular)  being  defirous  to  dif- 
cover  a  new  wdy  of  adminiftering  medi-* 
cines,  and  that  thfe  adlion  of  medical 
fubftances  fhould  not  lofe  their  efficacy 
by  their  intricate  progrefs  through  the 
dudts  of  the  Chyle,  invented  a  mode  of  ex- 
hibiting medicine  by  infuiion,  which  they 
cultivat;ed  with  great  eagernef$  :  this  was 
performed  by  injecting  the  medicine  into 
an  opened  vein.  The  partisans  of  this 
invention  extolled  it  unboundedly.;,  but 
if  in  fome  inftances  it  was  not  unattended 
with  fuccefs,  the  event  was  generally-  the 
contrary;  either  becaufe  they  made  ufe 
of  new  drugs  whofe  efficacy  l?ad  not  been 
.afcertained  by  any  experiment,  or  that 
they  did  not  proceed  with  fufficient  cau- 
tion in  this  mode  of  applying  old  ones* 
It  is  no  great  wonder  that  the  infufion  of 
diftilled  fpirits  was  mortal ;  but  men 
could  not  fee  without  aflonifhment  that 
even  milk  itfelf  infufed  into  the  veins, 
though  it  be  the  nouriffiment  of  man  in 
his   infancy,  produced  fudden  death ;  of 

which 
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wc  can  hardly  aflign  any  other  caufe  than 
that  which  offers  itfelf  at  the  fir  ft  view;  the 
immediate  mixture  of  milk  tvith  the  blood, 
without  the  intervening  affiftance  of  the  in* 
teflines>  which  nature  repugnant  to  hete- 
rogeneous mixtures  could  not  fuftain.  If 
men  of  erudition  and  fcience  be  difpofcd 
to  admit  this  deduftion^  there  will  be  ' 
little  difficulty  in  difcovering  an  analogy 
between  this  infufion  of  milk  and  the 
poifon  of  ferpents ;  at  leaft  nothing  has 
yet  been  advanced  upon  this  fubjeft 
which  carries  a  flronger  appearance  of 
truth  and  probability  with  it.  Let  us 
fuppofe  a  minute  portion  of  the  poifon 
of  a  viper  applied  to  a  wound,  it  is  ab- 
forbed  by  the  veins  and  mixed  with  the 
blood ;  by  that  mixture  the  total  mafs  of 
blood  becomes  by  degrees  corrupted ;  for 
as  a  fmall  particle  of  leaven  throws  a 
great  mafs  of  pafle  into  fermentation,  and 
a  minute  part  of  this  is  fufficient  to 
leaven  another,  apd  fo  on  indefinitely, 
thus  by  the  multiplicative  force  of  na- 
ture 
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ture  we  may  fuppofe,  without  abfurdity, 
that  the  poifon  joined  with  the  blood 
becomes  in  a  iimilar  manner  increafed 
and  corrupts  the  whole;  whither  this  be 
efici^ed  by  coagulation,  comminutiori, 
or  any  other  mode  we  are  not  able  to  de- 
termine. Ray,  in  his  Hiftory  of  Qua- 
drupeds, (p.  317)  relates  a  very  ftriking  ex- 
periment relative  to  this  matter;  a  gentle- 
liian  refidcnt  in  India,  having  company  at 
his  houfe,  fent  for  one  of  thofe  natives 
who  carry  about  diiFerent  kinds  of  fer- 
pents,  to  Ihew  them  fome  experiments 
upon  the  difference  of  their  poifons  ;  a 
common  cuftoni  in  India.  The  firft  fer- 
pent  be  produced  was  of  a  very  large 
fize,  which  he  affirmed  to  be  perfedlly 
Ijarmlefs :  and  to  declare  his  affertion, 
making  a  ligature  upon  his  arm,  he  pro- 
voked the  ferpent  to  bite  him ;  and  col- 
ledtirig  the  blood  which  flowed  from  the 
bite  to  the  quantity  of  half  a  fpoonful, 
he  fpread  it  upon  his  thigh :  he  then 
produced  a  fmaller  palled  the  Cobra  dc 
P  p  capello 
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capello  (Coluber  naja)  and  gave  an  ac- 
count of  the  dreadful  power  of  its  poi- 
fon :  and  to  prove  it  by  experiment, 
holding  the  neck  of  the  ferpent  very  tight^ 
he  preffed  out  of  the  veficle  of  the 
jaws  about  half  a  drop  of  its  contents,  and 
put  it  upon  the  coagulated  blood  upon 
his  thigh  :  immediately  upon  the  mix- 
ture, a  great  ebullition  and  efervefcencc 
enfued  in  the  manner  of  a  fermentation, 
and  the  blood  was  inftantly  changed  into 
a  yellow  fluid.  From  this  we  derive 
fome  light  into  the  mode  of  the  opera- 
tion of  this  poifon ;  and  it  confirms  that 
celebrated  obfervation,  that  the  bite  of  i: 
viper  produces  the  jaundice ^ 

When  we  compare  this  hypothcfii 
with  the  experiments  of  Rhedi  and  Toz- 
zi,  we  find  that  it  admirably  agrees  with 
them :  with  refped:  to  Rhedi,  every  one 
of  his  obfervations  prove  that  the  liquid 
preffed  out  of  the  veficle  which  moiftens 
the  fangs  of  the  ferpent  is  only  noxious  by 

being 
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being  conveyed  into  the  blood  by  means 
of  a  pun<fture  or  wound  :  and  the  cafe  of 
Tozzi,  who  drank  a  confiderable  quan- 
tity of  this  poifon  without  fuiFering  the 
leaft  injury  from  it,  proves  that  it  hurts 
the  blood  only  when  externally  mixed 
with  it.  There  is  another  circumftance 
which  points  out  the  fame  refult,  that 
animals  flain  with  arrows  poifoned  by 
this  liquid  may  neverthelefs  be  fafely 
eaten :  we  have  no  other  grounds  on 
which  to  explain  this  wonderful  event, 
than  the  eifed:  of  the  immediate  mixture 
of  the  venom  with  the  blood,  aflifted 
perhaps  by  fermentation ;  and  thus  dif- 
ferent fymptoms  may  arife  from  the  bite 
of  different  fpecies  of  animals.  We  con- 
fefs  ourfelves  unable  to  afSgn  the  parti- 
cular caufes  from  which  thefe  divcrfities 
fpring,  nor  do  we  think  fuch  an'  ac- 
count can  with  propriety  be  demanded 
from  us. 


P  p  ^  SYMP- 
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SYMPTOMS  OF  THE  BITE. 

It  remains  for  me  to  give  a  brief  and 
general  defcriptive  account  of  the  vari- 
ous efFeiSs  of  the  bite  of  different  fer- 
pents. 

The  fymptoms  that  attend  the  bite  of 
the  Viper  are  a  fmarting  in  the  part 
wounded  as  if  it  were  continually  pricked 
with  needles,  fwelling,  palenefs,  fnap- 
ping  of  the  eyes,  tears,  horror  with  cold- 
nefs,  a  weak  pulfe  afterwards  becoming 
unequal,  thirft,  cold  fweat,  pain  in  the 
reins,  diarrhoea  with  griping  and  vomit- 
ing, difficulty  of  breathing,  drowfinefs, 
and  convulfions,  which  terminate  in 
death. 

We  are  ignorant  of  what  fpecies  the 
Hemorrhois  was,  which  is  defcribed  by 
Lucan  as  caufing  by  its  bite  a  flux  of 
blood  from  eveiy  part  of  the  body*. 

The 

„  -i  ■ 

*  See  Note  (J)  at  the  end  of  thl)  £%. 
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The  Dipfafas  Is  at  prefcnt  likcwifc  un- 
known, Lucan  informs  us  that  the  per- 
fon  wounded  by  it  'was  attacked  by  an 
unquenchable  thirft  /  this  is  finely  paint-  . 
cd  by  him,  where  A,  Tufcus,  ftand- 
ard  bearer  of  Cato,  is  defcribed  as  bit-r 
ten  by  that  ferpent : 

Non  Decus  imperii^  non  moejlt  jura  CatonU 
Ardenten^  tenuere  virum^  quin  fpargere  figna 
Auderet^  totifque  fur  ens  exquireret  agris 
^as  pofcebat  aquas  fitims  in  corde  venenuth. 

Pharial.  h  9. 

His  wild  impatience,  not  his  honoured  ftate, 
~  Nor  forrowing  Cato's  high  command  reftrain  j 
Furious,  diflionoured  in  the  dufthe  flings 
His  facrcd  eagle,  and  o'er  all  the  fields  ^ 

Rapid  he  burftjs  to  feek  the  cooling  ftrcam 
To  quench  the  thirfty  poifon  in  his  brcaft; 

And  a  few  verfes  after 

Strutatur  venas  penitus  fqualentts  arena 
Nunc  redlt  ad  Syrtes,  et  fluSfus  acciptt  ore^  . 
Aquoreafq.  placet^  fed  non  Jibi  fujfficit  humor^ 
Nee  fentit  faiiq^  genus,  mortemque  veneniy 
Sedputat  effe  fitim  ;  ferroque  aperire  tumcntei 
Sujiinuit  venas,  atq,  os  implere  crjiore. 

Now 
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^  Kow  tearing  up  the  fands  fome  latent  vein 
Fruftratc  he  fceks,  now  to  the  Syrtes  fhore 
Returned  he  fwallows  down  the  briny  flood 
Mixed  with  its  rolling  fands  ;  nor  knows  his  fate 
And  the  fad  poifons  death,  but  calls  it  thirft  ; 
Then  with  his  fword  opens  his  fpouting  veins 
And  drinks  the  burfting  blood. 

In  the  monuments  of  antiquity  wc  find 
three  fpecies  of  Afps : 

I  ft.  The  Phtyas,  with  ti  callous  ca- 
runcle on  its  forehead,  its  colour  is  ci- 
nereous, with  a  ftiining  green. 

2nd.  The  Cherfea  is  very  long,  cine- 
reous, inclining  to  green ;  its  eyes  red. 

3d.  The  Chelidonia  is  black,  with  a 
white  belly  :  its  bite  is  faid  to  produce 
two  or  three  hiccoughs,  change  of  co- 
lour, ftupor,  cold,  and  fleep  with  pal- 
pitation :  upon  a  comparifon  of  what  au- 
"tJiors  have  written  upon  thefe  afps,  I 
am  fully  perfuaded  that  the  Phtyas  which 
kills  by  bringing  on  a  lethargic  fieepinefs 
is  the  fame  ferpent  which  obtained  the 

fpe- 
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cific  name  of  the  Afpis  among  the  an-^ 
cients,  and  that  it  is  the  Nintipolon^  Zey-« 
lanica  of  Bellonius*  andRuy,  and  the  Amo- 
dytes  of  the  Syftem  of  Nature,  The 
Phtyas  feems  to  have  beeiv  the  ferpcnt 
made  ufe  of  by  Cleopatra  to  deftroy  her-  ^ 
felf ;  this  woman,  to  terminate  a  diffipated 
life  with  an  eafy  death,  ordered  herphyfi- 
cians  to  prepare  a  poifon  for  her  which 
might  beft  effeft  this  purpofe  :  they  having 
tried  a  number  of  different  experiments 
upon  condemned  criminals,  at  laft  difco- 
vered  this  fpecies  of  Afp,  which  brings  on 
death  without  any  previous  appearance  of 
diftcmper  or  hiccough  ^  the  face  feems  in 
a  flight  perfpiration,  an  eafy  infenfibility 
and  lethargy  creeps  upon  the  whole  frame, 
and  the  perfdn  bitten  feems  almoft  to- 
tally ignorant  of  his  approaching  diflb- 
lution :  having  acquainted  the  Queen 
with*  their  difcovery,  fhe  applied  the  Afp 
cither  to  her  bofom  or  her  arms,  or  ac- 
cording 

*  fiell.  Itin.  p.  203 Raj,  anim.  p.,  332 -Syf. 

Nat,  216.  No.  173. 
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cording  to  fome  authors  dipping  the 
point  df  a  needle  in  the  poifon  and  prick*  • 
ing  herfelf  with  it  fhe  expired  in  an  eafy 
fleep.  Moft  of  the  Colubrl  mentioned 
in  the  Syftem  of  Nature  are  poifonous^ 
and  perhaps  all  the  Crotali  5  among  thefc 
are  reckoned 


Viptra*, 

Berus, 

Lebetinus^ 

Naja^ 

Dipfas, 

Atropos, 

Cherfea> 

Sevenis, 

Atrox, 


Mycfterizans, 

Leberis, 

Preftcrf^ 

Stolatus^ 

Niveus, 

AmodyteSj 

Afpis, 

La<5teus» 

Corallinus^ 


iThe  bite  of  the  Naja  is  fo  fatal  that  a 
man  dies  by  it  in  the  fpace  of  an  hour, 
his  flefh  entirely  falling  off  his  bones  in 
a  femi-diiTolved  putrid  ftate ;  this  makes 
it  probable  that  it  is  the  fame  ferpent 
which  the  ancients  named  the  Sepe.     It 

is 


^  Viper. 


f  Black  viper. 
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Is  not  ncceffary  to  enumerate  any  more 
though  a  number  of  different  Ipecies 
might  be  mentioned  whofe  ppifons  all 
produced  different  effedts :  yet  with  this 
divrrfity  they  all  agree  in  one  particular 
circumftance,  that  their  venom  is  not 
fatal  unlefs  introduced  into  the  blood  ex- 
ternally: it  now  remains  to  confider  the 
remedies  againfl:  thefe  poifons*. 

C     U     R     £• 

We  fjiould  extend  this  effay  to  an  enor- 
mous length  if  we  were  to  attempt  to 
relate  all  thofe  antidotes  which  men  com- 
pelled by  fo  fatal  a  neceffity  liave  em- 
ployed againfl  the  bite  of  ferpents :  we- 
'{hall  confine  ourfelves  only  to  fome  prin- 
cipal ones,  and  fuch  as  are  recommended 
by  the  probability  of  ufe ;  the  firft  in 
ipoint  of  antiquity,  and  which  recom- 
mends itfelf  alfo  to  us  by  its  certainty,  is 
to  draw  the  venom  out  of  the  wounded 
Qji  par^ 

♦  S«e  Not«  (B)  at  the  end  rf  this  Ef&y. 
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part  as  quickly  as  poflible ;  this  has  been 
attempted  by  different  methods,  the  moil 
ancient  is  fucking  it  out  by  the  mouth ; 
yet  the  utmoft  precaution  is  neceffaiy  in 
the  perfon  who  performs  this  operation 
that  his  mouth  be  perfectly  free  from  the 
fcurvy,  and  that  the  fkin  of  the  fauces  be 
entirely  unbroken;  left  he  fhould  incur  an 
equal  hazard,  or  perhaps  a  greater,  as  the 
poifon  muft  attack  a  nobler  part :  therefore 
as  the  operation  is  naufeous  and  full  of 
danger,  it  will  be  better  to  fcarify  the  part 
with  the  knife,  that  the  infedled  blood 
may  have  a  freer  exit  from  the  opened 
mouths  of  the  veflels,  and  to  apply  a 
large  cupping  glafs,  by  means  of  which 
t|?e  remaining  venom  may  be  extrafted ; 
then  to  foment  the  part  with  warm  emol- 
lient applications  joined  with  fome  fpirit. 
as  the  fpirit  of  Sal  ammoniac*,  of  The- 
riacum  :  if  thefe  be  not  at  hand,  apply 
foap  and  vinegar  to  the  wound :  the  pa- 
tient may  take  fudorific  and  exciting  me- 
dicines 

♦  See  Note  (C)  at  the  end  of  this  Eflay. 
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dicines  internally,  by  which  I  mean  eme- 
tics, or  Ipecacuanha ;  and  the  ftrdnger  fu- 
doriiics  are  exhibited  with  great  fuccefs. 
But  the  prefent  age  h^s  added  antidotes 
of  three  different  fpeqies  to  counteract 
the  moft  vehement  efFed:s  of  this  poifon, 
of  which  Europe,  Afia  and  America,  has 
each  furniflied  us  with  one. 

Among  the  Europeans  there  has  been  a 
ftrong  predilection  in  favour  of  the  oil  of 
olives,  or  any  other  exprefled  oil :  this 
is  direfted  to  be  drunk  plentifully  by  the 
patient,  to  the  quantity  of  half  a  pound,  or 
more,  while  the  wounded  part  is  copi- 
cully  bathed  by  it :  very  full  accounts  of 
the  happy  eifedts  of  this  treatment  are 
inferted  in  the  Philofophical  Tranfadtions 
of  London,  and  the  Memoirs  of  the 
Academy  of  Paris.  We  are  fo  far  from 
detraining  from  the  merits  of  this  me- 
dicine, that  we  think  it  fpecific  againft 
the  bite  of  the  Common  and  Black 
viper;  yet  we  mufl  add,  that  the  na- 
Qjl  2  ture 
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tore  of    this  antidote    is    not    yet  tho- 
roughly inveftigated  and  underftood ;'  and 
that    we    dare    not    pronounce  fentcncc 
upon  its  efficacy  and  ufe  in  every  fingle 
and  particular  cafe.     Our  illuftrious  Pre- 
fident,    Linnaeus,    being  in    Scania,    was  * 
applied  to  by  a  woman  who  was  bitten 
by  the  Cherfea ;  and  notwithftanding  he 
caufed  her  to  drink  this  oil  according  to 
the  prefcribed  forms,  fhe  iieverthelefs  ex- 
pired   in   the  greateft  agonies :    this  ac- 
count  I    received   from   himfelf.       May 
not  this  oil  fail  when  applied  againft  the 
bite  of  fome  of  the  European  fpecies  of  fer- 
pents  ?  or  is  there  not  fome  neceflary  obfer- 
vations  omitted  in  the  formula  delivered, 
cither  refpe<fting  the  medicine  or  the  pa- 
tient :   this  we  leave  and  ftrongly  recom- 
mend to  the  experience  of  others  to  de* 
termine, ; 

Let  us  now  proceed  to  the  American  an- 
tidotes, of  which  the  Powder  of  the  Senega 
root  defervedly  claims  the  firft  place :  the 

ufe 


OF  SERPENTS.  ^or/ 
ufe  of  this  root  has  ^  been  known  to  the 
natives'  of  the  woods  ^  of  North*  America 
for  many  ages  part ;  its  efFeds  againft  tha 
bite  of  the  Rattle  fnake  almoft  exceed  all 
belief:  But  the  invidious  prejudices  of 
thoie  Barbarians  prefcrved  this  ffecret  with 
fo  :obftinate  a  iilence  that  no  bribe  could 
p^rchafe  it  from  them,  until  Tennent 
happily  difcovered  and  publifhed  it  for 
the  benefit  of  mankind.  He  tells  us  that 
the  root  of  the  Polygala  fenega  nevw 
fails  of  fuccefs  unlefs  where  fome  large 
veflel  is  wounded,  when  the  medicine 
bas  not  time  to  counterad:  the  rapid  pro-* 
grefs  of  the  violence  of  the  poifon* — - 
Upon  this  fubjed:  the  Reader  may  con*- 
fult  the  DiiTertation  upon  this  plant  ii^ 
the  fecond  volume  of  the  Amsenitatea 
Academical.  In  Sweden  we  have  had 
only  one  proof  of  its  efficacy,  but  which 
highly  deferves  to  be  mentioned ;  a  maid 
fervant  at  Upfal  was  bitten  by  a  ferpent 
upon  a  very  dangerous  place,  the  moil 
dreadful  fymptoms  followed  the  bite,  and 

fuch 
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fuch  as  demanded  the  application  of  the 
moft  decifive  remedies :  our  Prefident 
was  fent  to,  who  immediately  difpatched 
two  dofes  of  the  Powder  of  this  root  (all 
he  had  in  his  pofleffion)  which  was  at- 
tended with  fo  good  an  efFeft,  that  in 
two  days  fhe  was  almoft  completely  re- 
covered. It  is  much  to  be  wifhed  thfit 
neglecting  all  trifling  palliatives  of  a  du- 
bious efficacy  this  excellent  powder  was 
introduced  into  our  fhops.  Beiide  this 
root  the  Americans  have  many  other 
plants  which  they  apply  upon  the  fame 
occafion,  as  the  Eryngium  foetidum*, 
aquaticum-f-,  Veratrum  luteumj.  Ale-- 
tris  farinofa^,  Uvularia  perfoliata||,  Sa- 
nicula  canadenfisf^,  and  the  Ariftolbchia 
ferpentaria** :  but  we  fliall  difmifs  thefe 
with  a  long  catalogue  of  others  whofe 
virtues  are  not  yet  well  known  to  us. 

We 

♦  American  fetid  Eryngo.  §  Floridan  aletris. 

f  Virginian  aquatic  ditto.  H  Virginian  perfoliate  Uv. 

%  Virginian  yellow  flow-  H  Canadian  fanicle. 

<red  Ver.  ♦♦  Virginian  fnake  root. 
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We  come  now  to  another  antidote  of 
equal  celebrity,  that  made  ufe  of  by  the 
Afiatics,  which  is  of  the  greafeft  anti-» 
quity  among  the  Indians,  the  Ophiorrhiza 
mungos*.  KsempFer  has  given  us  the 
the  hiftory  of  this  plant  and  its  une- 
qualled virtues  againft  the  bite  of  the 
Coluber  najas-f-,  we  fhall  not  here  attempt 
a  defcription  of  it,  as  it  has  been  already 
done  in  a  very  elegant  Diflertation  by  Da- 
rclius.  We  fhall  only  hint  that  as  the 
efficacy  of  this  medicine  is  fo  gri^at,  it 
would  be  much  fafer  to  introduce  that, 
or  the  true  Lignum  colubrinum  inflead 
of  the  Strycnos  colubrinaj  into  gene- 
ral pra6Hce,  whofe  ufe,  if  it  have  any,  is 
is  extremely  ambiguous. 

•  The  fnake  flone  called  the  Pedra  de  co- 
bras di  capello  (as  if  it  were  a  flone  cxtrad:- 
ed  from  the  head  of  the  Coluber  naja)  is 
very  famous  throughout  all  India,  and  is  ex-r 

tolle4 

♦  Indian  ophiorrhiza.         f  Cobra  di  capello. 
X  Indian  ftrychnos. 
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tolled  by  Garzia,.  Kirchcr,  and  others^ 
fts  a  fpecifk:  againf):  the  bite  of  ferpents: 
it  is  pretended  that  if  it  be  applied  to  a 
poifoned  wounds  and  fuffered  to  remain 
npoa  it  until  it  fall  oflf  of  itfelf,  that  it 
will  extra£i:  alt  the  venom :  but  its  ufe 
has  been  fufpe(£ied  by  many,  nor  did  it 
fucceed  with  Rhedi,  who  tried  a  variety 
of  experiments  with  it ;  many  have  been 
ef  opinion  that  the  ftone  is  artificial,  and 
nothing  more  than  the  calcined  horn  of 
a  hart*. 


CHARMING   SERPENTS. ^ 

Pliny,  Ovid,  and  many  of  the  ancients 
inform  us,  that  the  Ophiogenes  of  Afia, 
the  Pfylli  of  Lybia,  and  the  Marfi  of 
Italy  were  celebrated  for  charming  fer- 
pents, and  curing  their  bite  :  thefe  peo- 
ple handled  the  moft  venemous  ferpenti 
without  receiving  any  hurt,  and  healed 
their  bites    by  fucking   out  the  poifon. 

Haf- 

♦  Siec  Note  (D)  at  the  end  of  this  Eflay. 
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Haflelquift  relates  as  an  eye  witncfs  that 
fuch  a  clafs  of  people  ftill  iubfift  and  exer- 
cifc  their  art  to  this  day  in  Egypt :  its  fc- 
crets  are  preferved  with  the  greateft  fide- 
lity, nor  has. any  bribe  been  able  to  prevail 
upon  them  to  difclofe  them.  The  common 
people  entertain  an  opinion  that  if  a  man 
failing  fpits  upon  a  ferpent,  the  faliva  kills 
it  before  the  evening;  Pliny  has  mentioned 
the  fame  circumftance,  and  the  Viverra 
xaungos^  when  he  is  going  to  encounter 
a  ferpent,  h  faid  to  eat  Rue,  (this  animal 
is  known  on  fuch  an  occafion  to  eat  the 

Ophiorrhiza*) does  the  chewing  Rue 

add  fuch  a  quality  to  its  faliva,  that  when 
it  falls  upon  the  ferpent  it  renders  him 
paralytic,  and  fo  unable  to  draw  himfelf 
back  to  inflia  a  wound  ?  Jacquin,  who 
is  upon  his  return,  from  India,  has  in- 
formed the  Prefident,  by  letter,  that  he 
has  purchafed  the  fecret  of  charming  fer-- 
pents  ',  we  are  yet  ignorant  whether  this 
is  effected  by  chewing  the  plant  which 
R  r  he 

*  Indian  ophiorrhiza. 
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he  has  named  the  Ariftolochia  anguicida*, 
or  by  fome  other  means :  but  we  hope 
that  Jacquin  will  foon  reveal  this  fccret 
to  the  wifhes  and  curiofity  of  the  culti- 
vators of  Natural  Hiftory. 

♦  Mexican  Ariftolochia. 


^J)  The  bite  of  an  American  ferpent  named  deta 
Crux  kills  in  the  fame  manner  as  that  of  the  Hemoc- 
rhois. 

(B)  The  experiments  of  Rhedi  have  not,  in  the 
opinion  of  fome  celebrated  philofophers,  fo  far  cleared 
the  theory  of  the  operation  of  the  poifon  of  the  Viper, 
as  to  leave  nothing  further  to  be  defired  upoii  that  fub- 
jccl :  Fontana  and  Carminati  have  endeavoured  to  in- 
vcftigate  its  operations  more  clearly  :  what  Fontana  has 
done  I  have  not  yet  feen,  but  Carminati,  from  eleven 
experiments,  deduces  the  following  conclufions  : 

1.  That  if  poifon  be  inftilled  into  a  nerve,  the 
animal  wounded  dies  almoft  inftantly,  and  the  whole 
nervous  fyftem  to  which  it  is  rapidly  conveyed  is  de- 
prived of  its  quality  called  fenfibility. 

2.  If  a  mufcle  be  wounded   it  is   deprived  of  its 

irritability, this  is  confirmed  by  the  experiments  of 

Fontana. 

3.  The 
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3.  The  poifon  injected  into  a  wounded  mufcle  or 
tendon  is  confiderably  longer  in  killing  an  animal  than 
that  introduced  into  a  nerve. 

4.  The  fymptoms  which  precede  the  death  of  the 
aninl^  bitten  are  a  ftupor,  lethargy^  tremors,  convul- 
'fionsy- paralyfis  of  the  legs  (part  wounded)  intire  diflb- 

lution  of  the  limbs. 

The  blood  is  not  always  coagulated,  nor  its  crafis 

diflblved ; marks    of   inflammation   are  fometimes 

dHcovered  in  certain  parts  of  the  animal  after  death, 
fometimes  not ;  thefe  are  the  effefts  of  fpafms  and  con- 
vulfions,   not  of  the  poifon. 

5.  Not  the  leaft  fign  of  the  jaundice  was  difcovera- 
ble  in  the  eyes  of  any  of  the  animals  upon  which  Car- 
minati  made  his  experiments. 

6.  The  ftomach  in  every  one  of  them  was  very 
much  inflated,  a  fymptom  remarked  only  by  Fallopi^ 
and  Albertini. 

7.  A  ligature  applied  inftantly  above  the  part  bitten 
if  it  be  fo  placed  as  to  admit  one,  was  found  by  fome 
experiments  a  good  preventive  againft  the  diiFufion  of 
the  poifon  :  its  compreffion  fhould  be  corifiderable  but 
not  exceflive. 

Opufc.  Scelti  fulle  Scienze.  Milan, -1778,  p.  38. 

(C)  The  volatile  alcall  of  which  is  diftilled  from 
the  horn  of  the  ftag  in  great  quantities,  is  a  very  pow- 
erful antidote  againft  the  poifonous  bite  of  the  viper, 
and  was  adminiftered  very  happily  by  Juflieu.  , 

(D)  The  Abbe  de  Termeyer,  who  had  lately  made 
fome  experiments  upon  this  fubjeft,  entirely  embraced 

R  r  2  this 
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this  opinion.  His  artificial  fnalo^-ftone  was  formed 
x)f  the  bottom  of  a>  fbg's  horn,  reduced  to  a  regular 
form,  and  burned  until  it  became  black,  and  its 
fubftance  could  be  grated  away  with  the  nail.  Some 
trials  made  at  Milan  greatly  favoured  the  reputatioD  of 

the  artificial  ftones he  fucceeded  (repeatedly  trying 

the  experiment  on  a  very  large  (bde)  before  Signior 
Mofcata,  Regius  Profeffor  of  Chymiftry,  and  before  the 

Faculty  of  Medicine  of  that  univerfity and  the  iA- 

flances  of  its  fuccefs  were  fo  conflant  and  numerous, 
las  to  give  the  femtcalcined  horn  the  appearance  of  a 
reputation  which  never  could  be  fhaken,  yet  upon  con- 
tinuing thefe  trials  it  afterwards  failed  as  generally. 
Rofier^s  Journal Scclta  d'opufc.  Milan,  1778. 
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DISSERTATION    VII. 

O   N 

I     N     S     E    C     T     S, 

ORATION, 
%       L    I    N    N  M     U    S, 

Am.  Acad.  v.  a.  p.  356. 


SUMMARY. 

Mutual  utility   of  animals Philofopby 

formed  from  the  union   of  many  fepa- 

rate    difcoveries Man    excels    other 

animals    in    reafon objeB  of   reafon 

the   kingdoms  of  nature ufe  of  fuch 

purfuits 
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purfuits Of  the  Jhidy  of  infedls- 

infeSls    firji   defijied    by  Linnaus 


their  metamorphofes elegance  andjin-^ 

gularity  of  their  forms  and  parts 

the  multiplication  of  Bees Ants 

Aphides Galls   of  vegetables         ■ 

~  Rbendeer  Breeze Lice  ofbeafisyBirds^ 

fjhesy   enumerated  by  Rhedi Kermes 

of  the  alder of  other  fngular  infers 

the  increafcy  manner  of  life.  Ana- 
tomy, fhell,  renewal  of  loji  parts  offome 

Jpecies  of  crabs mode  of  fome  infeSls 

to  conceal  themfehes  from  birds,  &c. 
Indian  creeping    leaf    »      Lion-pifmire 

Luminous    infcBs infeSls  armed 

laith  claws,  Jlings [pinning.     Species 

hurtful    to  plants to   men Ori- 
ental Blatta pojjible   advantages  oj 

purfuing  this  fubjeSl Injiruments  in 

the  bands  of  Providence  to  punijh  man- 

kind da?nages    received  from  fome 

fpecies Caufe  of  epidemical  difordersf 

Conclufon. 


THE 
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THE  end  of  Natur?  in  the  creation 
of  every  diftind:  fpecies  of  animal 
is  not  exclufively  confined  to  its  own 
well  being,  it  is  alfo  fubfervient  to  that 
of  man  and  other  animals. 

Various  fifhes  at  certain  and  determi- 
nate feafons  of  the  year  abandon  the  fe- 
curity  of  the  deeps,  and  truft  themfelves 
to  the  danger  of  fhallower  waters  ;  they 
penetrate  up  the  rivers,  'an^d  moVe  from 
promontory  to  promontory  upon  ftated 
days  and  months,  that  they  may  be  taken 
in  (hoals  by  many  birds  and  beafts. 

The  Merganferes*  fweep  the  open  fea 
in  regular  order  to  drive  the  fiih  afhore 
that  we  may  make  an  eafy  capture  of 
them ;  the  Lari-f-  hover  over  their  ihoals 
all  day,  and  betray  their  courfe :  the 
Grafshopper  of  Surinam  furnifhes  man 
with  light  by  night,  the  filk  worm  fj)ins 
his  thread  to  cloath  him  in  filk,  the  Bee 
colled:s  his  honey  to  gratify  his  palate. 

Not 

♦  Goofeander,  -j-  Gull. 
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Not  for  yourfelvcs  your  citadels  ye  rear. 

Nor  you,  yc  fliecp,  your  fleecy  burthens  bear. 

In  the  Mechanic  arts  the  union  of 
many  artificers  muft  concur  to  finifli  any 
complicated  work :  it  is  the  fame  in  Sci- 
ence ;  the  united  or  fucceffive  difcoveries 
of  a  number  of  individuals  are  neceflary 
to  point  out  all  the  advantages  which  nature 
ordained  the  animal  creation  to  yield  us. 

Each  animal  has  its  diftinft  properties 
by  which  it  excels  the  others ;  man's  fupe- 
rior  advantages  are  derived  from  fuperior 
reafon ;  this  therefore  we  ought  to  culti- 
vate and  exercife  beyond  all  others. 

The  reft  is  death's, by  wifdom  man  alone 

Survives  himfelf,  and  makes  all  time  his  own. 

It  is  that  which  enables  us  to  perform 
the  moft  fignal  fervices  to  our  fellow 
creatures :  but  on  what  objefts  is  this 
reafon  to  be  exerted  to  attain  this  end  ? 
by  thoroughly  inveftigating  the  proper- 
ties of  thojfe  things  we  are  furrounded 
with ;   the  Stars,   Elements,  and  Natural 

Bodies. 
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JBodies.  The  Mathematician  confiders 
the  Stars,  the  Phyfical  Philofopher  the 
Elements,  and  find  Heaven  and  Earth 
full  of  the  glory  of  the  Divine  Being  : 
♦Let  us  turn  our  eyes  to  the  objects  wq 
live  furrounded  with,  and  examine  them 
as  Lithologifts,  Botanifts,  or  Zoologians, 
we  every  where  find  the  confummate  wif- 
dom  of  the  Divine  hand  which  formed 
them  fully  impreffed  upon  them* 

Thefe  are  the  three  departments  in 
which  we  fhall  labour  with  moft  fuccefs 
to  promote  the  general  utility ;  fhefe  open 
a  fcience  to  us  which  we  ought  to  invefti- 
gate  and  apply  with  the  greateft  afliduity ;  it 
fupplies  us  with  new  foods  and  medi- 
cines, lays  open  the  wonders  of  the  wif- 
dom  and  power  of  the  Creator,  and  fills 
the  mind  with  an  ingenuous  pleafure  and 
delight  which  is  not  furpafled  by  any 
other :  it  would  be  too  prolix  to  attempt 
to  go  into  the  whole  of  this  fubjed,  I 
fhall  therefore  dedicate  the  prefent  hour 
to  entering  into  thofe  receffes  in  which 
S  f  nature 
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nature  has  fecluded  the  leaft  of  the  clzffti 
of  animals. 

In  this  low  and  defpifed  rank  of  living 
beings,  I  mean  infefts,  we  difcover  the 
moft  perfedl  mechanifm'  of  Nature.--* 
Small  as  they  are,  and  without  the  gift 
'  of  fpeech,  they  proclaim  the  wifdom  of 
the  Creator  as  clearly  as  his  other  works : 
Men,  notwithftanding  their  thirft  for  no** 
velty,  have  thought  them  fo  far  beneath 
their  hotice,  that  among  all  Sciences  that 
of  the  Nature  of  Infeds  has  been  leaft 
cultivated;  Lifter>  Swammerdam,  and 
Reamur,  with  a  few  other  ancient  and 
modern  writers,  have  diligently  examined 
fome  particulars  relating  to  them ;  yet 
nobody  had  diftinguiflied  that  eflential 
charader  by  which  they  differ  from  Qua- 
drupedes,  Birds,  Fifh,  or  Worms :  The 
Crab  was  clalTed  with  fifli,  which  not- 
withftanding is  an  ihfed:,  and  the  Hippo- 
campus, a  iifh,  was  ranked  with  infcds. 
The  Medufa*,    the  Cockle,    the   Earth 

worm, 
*  Sea-nettle. 
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worm,  even  Zoophytes,  and  fome  other 
claffes  of  worms  were  likewife  confound- 
ed with  them. ----This  confuiion  uni- 
verfally  prevailed,  untill  |  demonftrated  in 
the  Syftema  Naturae,  that  of  all;  animals 
infecfts  only  were  furnifhed  with  antennae, 
and  that   their  fceleton  was   nothing  elfe 

than  a  fkin  or  Epidermis. Thus  thefe 

minute  animals,  clad  in  a  complete  fuit 
of  armour,  were  preferved  from  all  ex- 
ternal injuries.  The  ftrength  of  the 
Elephant  in  proportion  to  his  magnitude, 
is  iiothing  in  comparifon  of  one  fpecies 
pf  the  Scarabseus*. 

Confider  an  infedl  through  the  won- 
derful progrefs  of  its  life,  how  different 
is  the  firft  period  of  its  being  from  the 
fecond,  and  both  from  the  parent  infed: : 
its  changes  are  an  inexplicable  enigma  to 
us  :  we  fee  a  green  Caterpillar  furnifhed 
with  fixteen  feet,  creeping,  hairy,  and 
feeding  upon  the  leaves  of  a  plant ;  this 
is  changed  into  a  chryfalis,  fnaooth,  of  a 

S  f  2  golden 

*  In.  Suec.  349. 
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golden  luftre,  hanging  fufpended  to  a 
fixt  point,  without  feet,  and  fubfifting 
without  food  :  this  infed:  again  undergoes 
another  transformatiort,  acquires  wings 
and  fix  feet,  and  becomes  a  variegated 
white  Butterfly,  living  by  fudtion  upoQ 
the  honey  of  plants.  What  has  Nature 
produced  more  worthy  of  our  admira- 
tion? Such  an  animal  coming  upon  the 
ftage  of  the  world,  and  playing  its  part 
there  under  fo  many  different  mafks  !  yet 
the  fame  thing  happens  when  a  chicken 
comes  out  of  the  egg,  except  that  the 
three  different  integuments  are  broken 
and  fall  oft'  at  once ;  for  in  the  egg  of  a 
Papilio,  the  Epidermis  or  external  inte- 
gument falling  off,  a  Caterpillar  is  dif- 
clofed ;  the  fecojid  Epidermis  drying  and 
being  detached,  it  is  a  Chryfalis,  and  the 
third  a  Butterfly, 

Among  infedls  how  many  centuries  of 
tribes  and  genera  are  there,  whofe  Angu- 
lar  phyfiology,    anatomy,   and   mode   of 

living 
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living  is   not  lefs  admirable  than  that  of 
the  grcateft  animals  ?  when  will  the  pe- 
riod arrive  that  all  thefe  wondtrs  will  be 
laid   open  to   us  ?  we  contemplate  with 
admiration    the   penetrating   eye   of    the 
Lynx  and  the   Serpent,  and  that  of  the 
Owl  by  which  it  difcerns  objects  in  the 
darkeft  night ;   but  few  people  think  that 
the  eight  eyes  of  the  Spider  merit  their 
attention,  or  thofe  of  the  Tabanus*  and 
Dragon  fly,   which  confift  of  an  aggre- 
gate of  innumerable  fmaller  ones.     We 
can  hardly  be  fatisfied  with  the  pleafure 
of  viewing  the  beautiful  branching  horns 
of  the    Stag;    the   poliilied,    branching, 
hollow,   coral-formed  horns  of  the  Stag- 
beetle,   which   he   either   pufhes  out   or 
draws  back   with  an  art  unknown  to  the 
Stag,   do  not  attradt  our  notice :   we  pay 
no   regafd   to  the  lamellae  of   the  horns 
of  the   Scaraba^us   fullonis,    which  open 
and  fhut  like  the  leaves  of  a  book  :  we 
look  with   admiration   at   the  annulated 
horns  of   the   Gazella-f ,   the   length   of 

thofe 
•Horfefly,  f  Antelope. 
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thofe  of  the  Goat,  but  pafs  by  with  neg-c 
lc6t  thofe  of  the  Cerambix  aedilis,  which 
are  much  longer  thanhis  whole  body,  or  the 
articulated  horns  of  the  Meloe*, — —How 
few  perfons  are  acquainted  with  the  fpc- 
cies  of  infed:  named  Monoculus-f-  ?  the 
conftruftion  of  whofe  horns  far  furpafles 
that  of  all  others;  they  are  branched 
like  the  fingers  of  a  hand,  and  expanded 
like  arms,  and  by  their  affiftance  that 
animal  performs  its  motions  in  the  water. 

We  are  ftruck  with  the  probofcis  of 
the  Elephant,  but  are  totally  inattentive 
to  the  long  beak  of  the  Curculio];,  which 
is  as  hard  as  horn,  and  is  furnifhed  with 
a  fmall  mouth  at  the  extremity :  Thofe 
who  have  travelled  to  the  Eaft  Indies 
talk  of  the  Ant-eater  who  has  no  teeth, 
but  devours  ants  by  the  affiftance  of  his 
tongue,  but  we  know  that  the  tongue  of 
the  Papilio  is  rolled  up  in  the  form  of  a 

fpiral, 

*B.  !!?•  tB.  186. 

lycevil.  B.  98. 
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fpiral,  and    that    of    the  Culex*  pricks 
like  a  needle  and  fucks  like  a  pump^ 

We  are  ftruck  with  horror  at  the  open- 
ing jaws  of  the  Lion  or  Shark,  but  ne- 
ver caft  our  eyes  upon  the  numerous 
Inandibles  of  the  Dragon  fly,  which 
are  naked  without  any  covering  of  flefh  ; 
thefe  are  far  more  deftrudtive  among  in- 
fers than  Lions  in  their  deferts,  or 
Sharks  in  the  ocean :  this  ferocious  ani* 
inal  feizes  every  infect  which  pafles  by  it^ 
and  breaks  its  legs  at  the  firft  bite.  We 
admire  the  fwiftnefs  of  the  Hare  and 
Squirrel,  but  difdain  to  confider  the 
Ciaftic  leaps  of  the  Flea,  or  the  fprings 
of  the  Gryllus-f-  in  the  form  of  a  crofs, 
the  dancing  of  the  Cimex  lacuftris;^ 
upon  the  waters,  the  light  intricate  cir- 
cumvolutions of  the  Dytifcus  natator§,^ 
the  fpring  of  the  Elater||  as  he  lies  upon 

his 

♦  Gnat,  B.  177.  J  B.  123.  24. 

+  Cricket,  B.  144.  §  B.  108. 

I  B.  105. 
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his  back,  the  dance  of  the  Hemerobius*, 
the  horizontal  darting  of  the  Aranca 
fcenica-f*  from  a  wall  when  he  attacks  a 
fly,  or  his  horizontal  return  to  efcape  the 
danger  of  a  fall,  when  he  is  loaded  with 
his  prey. 

See  the  large  elegant  pointed  wings  of 
of  the  Butterfly,  and  four  in  number, 
covered  with  fmall  imbricated  fcales: 
with  thefe  he  fufl:ains  himfelf  in  the  air 
the  whole  day,  rivalling  the  flight  of 
birds,  and  the  brilliancy  of  the  Peacock4 
There  are  alfofome  things  obfervable  in  the 
wings  of  infefts  not  found  in  birds ;  tht 
diflFerent  founds  fome  fpecies  by  their  aflift- 
ance  make  in  their  flight,  their  vertical 
pofition  as  in  the  PapilioJ,  horizontal  as 
the  Tipula§,  hanging  down  as  the  Pha- 

laenajl. What  bird  has  his  wings  pro- 

teded  with  fheaths  fo  elegant  as  the  Can- 

tharis^ 

*  Golden  eye.  J  Butterfly. 

+  Spider,  B.  lO.  t  ^^^k*  i?^* 

g  Moths. 
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tharis*,  or  complicates  them  in  fuch  re- 
gular forms  as  the  Forficula-f*. 

The  Oeconomy  of  Bees  is  a  fubjeft  of 
great  curiofity  :  one  female  bee  which  is 
called  the  Queen  has  a  train  of  lovers, 
drones,  whom  fhc  keeps  in  fubjeftion : 
this  perhaps  is  a  fingular  inftance  in  na- 
ture of  the  fubjedion  of  the  male  to  th^ 
female.  They  have  thoufands  of  attend- 
ints  deprived  of  .the  power  of  multiply- 
ing their  fpecits,  who  wait  upon  them  as 
iervants ;  their  combs  are  conftrudted  and 
divided  with  fo  much  accuracy,  that  the 
moft  expert  Geometrician  could  not  im- 
prove   upon     their   difpofition.-. The 

common  wafp  covers  her  neft  with  a  great 
many  teguments  like  bladders,  one  within 
another,  leaving  a  flrait  entrance  at  the 
bottom  which  admits  but  one  at  a  time ; 
and  this  is  always  guarded  to  prevent  an 
enemy's  getting  in: 

-    The  labourof  the  Ants  is  alfo  a  fubje(3: 
well' worth  our  curiofity:  the  males  and 
T  t  females 

*  Berk.  104/  f  Ear-wig* 
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females,  releafed  from  all  the  common 
care  fwarm  round  their  little  city,  wher- 
jgyer  inclination  invite^^  them:  the  reft 
are  apparently  in  a  ftatc  of  fervitiide  to 
them  ;  working  the  whole  day,  bringing 
home  timber  and  materials,  to  finifli  their 
building  againft  Winter,  or  carrying  out 
their  young  to  the  warm  fun.  In  the 
mean  while  pleafure.  and  its  feafon.  is 
paljed  away;  and  the  purppfe  of  tjifiir 
nuptials  being  obteined,  the  neutrals  cxr- 
pell  the  parent  infefts  from  their  habita^ 
tions,  which  they  occupy  fblely,  udtill 
the  return  of  the  Spring. 

The  Aphides,  which  live  on  the  un- 
der fides  of  the  leaves  of  trees,,  furnifh  a 
very  Angular  phenomenon.  By  one  con- 
igrefs  of  the  male  with  the  female  fhe  not- 
only  becomes  impregnated,  but  her  fu*- 
ture  female  defcendants  for  five  fuccef- 
five  generations,  without  the  co-opera- 
tion of  any  other  male  Aphis.  Thefc 
animalcules  deftroy  the  fundamental  phy- 

fical 
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fical  divifion  of  animals  into  oviparous, 
and  viviparous. 

The  different  nefts  of  infedts  furnifh 
finother  curious  objefl:  of  obfervation. 
Some  depofit  their  eggs  in  the  leaves  of 
oaks  to  prevent  them  from  periihing, 
which  thereby  produces  tho  red  gall:  Som6 
in  thofe  of  the  poplar  v^hich  fwell  into 
a  red  node  or  bladder ;  to  a  fimilar  caufe 
we  owe  the  rofe  upon  the  willow,  the 
Bedeguar  upon  the  rofe,  the  three  pointed 
protuberance  upon  the  termination  of 
the  juniper  branches,  refembling  the  feed 
veflel  of  the  Arrow  grafs;  and  by  the 
eggs  of  others  being  lodged  in  the  leaves 
of  the  Veronica*  and  ceraftium-f*,  they 
are  drawn  into  a  globular  head  5  filicular 
pods  upon  the  Maflic  and  Piilacia  trees, 
and  an  excrefbence  upon  the  Hieracium, 
refembling  a  fmall  moufe,  are  derived 
from  the  fame  caufe :  and  lafUy  thefe  eggs 
T  t  2  are 

*  Speedwell.  f  Moufe-car  chick  weed. 
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are  dcpofited  in  the  back  of  the  cabbage 
caterpillar,  which  after  their  transforma- 
tion become  Ichneumones. 

In  the  Lapland  Alps  fhere  is  a  fly  co- 
vered with  a  downy  hair  called*  the  Khcn- 
deer  gad-fly;  it  hovers  all  day  over 
thefe  animals  ^  their  legs  tremble  under 
them,  they  prick  up  their  ears,  and  flee 
to  the  mountains  covered  with  fnow  and 
ice ',  with  fo  much  terror  do  they  avoid 
a  minute  fly  hovering  in  the  air;  this  ^ 
infeft  endeavours  to  lodge  its  eggs  upon  • 
the  back  of  a  deer,  which  being  eflfcdted 
the  worm  perforates  the  fkin,  remains 
under  it  the  whole  Winter,  and  in  the 
following  year  becomes  a  fly.  The  com- 
mon gad-fly  is  an  equal  terronjto  oxen. 

Almofl:  all  Quadrupedes  are  infefted 
with  their  own  peculiar  fpecies  of  Lice,  • 
the  Birds  have  theirs,  and  even  Fiflies  do 
not  efcape.  They  have  all  their  diflFerent 
fpecific  figures,  a  great  number  of  which 
*  have 
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have  been  delineated  by  Rhedi,  in  an  ex- 
prefs  treatife  upon  this  fubjedl. 

Trees  likewife  are  annoyed  by  their  own 
J>articular  fpecies  of  lice^  the  Aphides  :— 
the  Alder  is  often  covered  with  a  white 
pubefcence  or  down;  upon  a  clofer  in- 
ipedtion  it  appears  to  proceed  from  myri- 
ads of  thofe  infedls  called  the  Chermes 
alni ;  which  being  furnifhed  with  lar^e 
pubefcent  tails,  conceal  themfelves  with 
them  left  they  fhould  become  a  prey  to 
the  birds.  When  I  was  in  England  I 
obtained  many  fcarce  American  trees,  and 
in  my  voyage  to  Holland  I  obferved  upon 
one  of  them  an  infect  of  this  kind  which 

I  had  never  before  feen; 1  preferved 

it  with  the  greateft  attention  from  cold 
and  rain,  and  carried  it  to  the  gardens  of 
Mr.  ClifFort:  but  in  a  few  weeks  the 
ipecies  multiplied  with  fuch  rapidity, 
that  it  not  only  filled  the  green-houfe,  but 
the  Botanical  Gardens  of  Amfterdam  and 
Leyden,  by  means  of  fome  exchanged 
trees. 

The 
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The  Termcs  pulfatorius*  rcfidcs  in 
books  and  wood,  it  enters  holes  bored  by 
worms,  and  makes  a  noife  like  the  beating 
of  a  watch :  the  ignorant  vulgar  have 
made  it  an  obje£):  of  fuperftitious  terror 
- — the  water  alfo  is  fubjeft  to  lice,  the 
Monoculus  pulex-f  frequently  multiply 
in  that  element  fo  as  to  caufe  it  to  ap- 
pear of  a  uniform  red  colour. 

The  Spider  carries  its  bag  of  eggs 
upon  its  back,  from  whence  they  arc 
excluded ;  the  Surinam  Frog  is  of  the 
fame  nature. 

The  Mole  cricket,  by  the  wonderful 
form  and  fize  of  his  claws  which  refem- 
ble  hands,  burrows  in  the  earth  quicker 
than  the  mole  or  rabbit. 

The  Gnat,  the  Ephemera,  the  Phry- 
ganeaj,  and  the  Dragon  fly  hover*  oveir 

die 

*  Death-watch,  B.  i8i. 

t  B.  182,  Greeniih  red  Monoc. 
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the  waters  all  day  to  drop  their  cggs^, 
which  are  hatched  and  eontinxie  there 
while  in  the  ftate  of  woriins;  but  after 
they  have  acquired  wings,  if  they  fait  int^ 
they  are  drowned. .  Tlie  Mufea  pendula 
jfeeks  for  troubled  waters,,  its  Caterpillai: 
hangs  down  to  the  fuperficies  of  the  wa- 
ter by  its  elongated  tail  of  a  Ipiral  fon% 
by  the  help  of  which  it  lets  itfelf  down 
and  rifes  again  though  it  be  to  alFappear-' 
ance  a  very  weak  animal,  hardly  any  force 
is  able  to  crufh  it  to  death. 

'  The  Defineftfes  ptrtinax  dratws  in  its 
head'  and  feet  if  you-  l^arely  itretciir  out  a' 
finger  at  it;  tt^ bears  the-utmollrtornicflts 
lather  than  move- a  fingle  jomU  * 


The  Mufca  vomitoria^  lays  innii'mera- 
ble  eggs ;    fome  people  to  this  day  are  fo 
ignofant,  as  to  fuppofe  that  tfie  Aicarides 
in  the  human  body  owe  their"' origin  toi 
ihefe   eggs  conveyed-  into  the'ffemaph; 

but 

♦BluaFlefhfly,  B.  75.  13. 
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but  contrary  to  every  appearance  of  rea- 
fon :  For  the  Afcarides  cannot  be  propa- 
gated in  the  human  body  without  fwal- 
lowing  frefli  eggs,  as  infedls  never  pro- 
pagate until  they  have  gone  through  all 
their  transformations;  but  ilies  cannot 
be  fuppofed  to  copulate  and  lay  eggs  in 
the  inteilines.  The  Afcarides  are  of  a 
different  clafs  of  animals. 

The  Mufca  putris*  hover  in  innume- 
rable myriads  over  ftagnant  putrid  waters, 
or  thofe  draining  from  a  dunghill ;  thsj 
get  into  the  cracks  of  cheefe  and  lay  their 
eggs,  the  worms  bred  from  them  arc 
vulgarly  afcribed  to  an  equivocal  genera- 
tion, contrary  to  an  eilablifhed  law  of 
Nature. 

What  numerous  eggs  does  the  Crab 
produce,  one  of  the  largcft  infeds  even 

if  we  admit  the  lobfter  as  one. In 

a  few 

♦  B.  76. 17. 
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i  few  day^s  it  depofits  diem .  all*,  and 
tlicy  hang  under  its  foliaceous  tail.  There 
are  fomc  other  very  Angular  particulars 
relating  to  the  generation  of  this  infedl* 
and  the  Libellula*, 

The  crab  named  the  Hermit  {t^rehos 
for  ^eferted  fhells  and  conchs,  in  which 
he  inhabits  left  his  naked  tail  fliould  be 
hurt  by  external  violence,  which  he  is 
ho  lefs  folicitous  to  protedt  than  the  bear : 
tftus  he  rolls  about  in  the  fhell  of  another 
fifh,  like  the  Cynic  in  his  tub~^We  muft 
.view  with  admiration  the  lungs  of  the  Crab" 
concealed  under  his  large  breaft  plate,  .the 
mouth  in  the  naked  breaft  n?ar  the  ven- 
tricle, his  eyes  of  a  hard  fubftance,  his 
ftjrange  motion,  his  gigantic  claws,  the 
annual  renewal  of  his  fhell,  §nd  the  re- 
covery of  the  larger  and  fnjalkr  claws  if 
Jhe  Jofes  them  :*•-— but  we  fhaU  be  wrong 
if  from  this  we  conclude  that  that  firft 
U  u  axiom 

*  See  Note  {J)  at  the  end  of  this  Eflajr, 
Notes  (B)  (C)  two  paflages  omitted. 
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axiom  of  Natural  Science  '*  all  living 
things  arc  generated  from  an  egg'*  is 
falfe,  although  the  Polype  and  Gordius* 
cut  into  a  hundred  parts  revive  in  fo  many 
diftinft  animals :  the  analogy  between 
thefe  reproduftions  and  the  roots  of  ve- 
getables clears  away  the  difficulty. 

Let  us   confider   the  ihort  life  of  the 

Ephemera : it  fubfijfts  a  long  while  in 

its  vermicular  form  in  the  waters,  but  as 
foon  as  it  becomes  a  winged  animal  it 
lives  only  twenty-four  hours,  which  arc 
fufficient  to  multiply  its  fpecics. 

The  Phryganca-f  next  prefents  itfelf  to 
us,  which  inhabiting  the  waters  among 
its  voracious  enemies  the  fifli,  covers  it- 
felf over  with  little  ftraws,  fand,.  and 
fragments  of  leaves  that  it  may  lay  con- 
cealed :  if  you  fee  it  under  water  you 
would  be  induced  to  think  it  a  fmall  pu- 
trefying piece  of  the  twig  of  a  tree,  not 

a  future  fly- 

The 

*  B.  195-  t  B.  159* 
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;  The  Caflida  merdigera,  and  the  Ghry- 
fbmcla*,  with  comprefled  neck  cover 
themfelves  entirely  with  dung  that  they 
may  not  be  difcovered  by  birds,  the 
Grafshopper  called  the  Cuckow  fpittle 
conceals  itfelf  with  its  own  froth :  who 
does  not  laugh  at^  the  odd  appearance  of 
the  Cimex  perfonata-f-  which  covers  itfelf 
over  with  all  kinds  of  rubbifh,  and  to 
conceal  itfelf  the  better  difguifes  its  ftep ; 
and  though  a  beautiful  infed:,  exerb  all 
its  little  ability  to  referable  the  moft  de- 
formed of  fpiders. 

The  Phala^na  farcitella  J  is  likewife 
very  curious,  which  deftroys  our  curtains, 
cloathing  itfelf  and  feeding  upon  the 
fineft  threads  of  the  wool :  but  while  it 
is  employed  in  building  its  houfe,  it 
grows  larger  and  becomes  too  big  for  it, 
by  which  it  is  obliged  to  cut  it  in  pieces 
and  make  additions  to  it ;  it  has  hardly 
•U  u  2  finilhed 

♦B.  94,  J  B.  121.  19. 

t  B.  156.  79.  . 
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finifhcd  this  alteration  but  a  feccnd.  be- 
comes neceffary:  thus  its  kbour.is  con- 
tinually increafing  upon  it,  if  you  fix 
it  fuccelHively  upon  different  coloured 
cloths,  it  is  transformed  into  a  party-co- 
loured harlequin* 

There   are   many  Ciirculiones*  which 

dcpofit  their  eggs  under   the    cutaneous 

bark     of     the    Chenopodium-|-,    which 

transformed  into  worms  make  their  way 

between  the  upper  and  lower  menibrane 

of  the   leaf:  thefe  burrow  in  vegetables 

like  moles   in  the  earth,   left  they  fhould 

be  expofed  to  injuries  from  the  air,  of  be 

the  prey   of  birds.     The  fame  thing   is 

obferv^d  in  the  Indian  creeping  leaf;   the 

ancients  were  perfuaded  that  fome  trees  in 

India  bear  leaves  which    had   the  loco^ 

motive  power  of  animals.      The  cafe  is 

this :  thofe  worms  called  the  Foliaceous 

cicada  and  Gryllus  ficcifoliusj  included 

in 

*  B.  97*  X  Cricket  and  Gr^isbopper. 

I  Elite,  &c. 
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in  the  leaves,  put  out  their  feet  from 
certain  perforations,  and  under  this  cover 
move  from  place  to  place  with  fecurity, 
with  their  houfes  upon  their  back* 

The  Coccus*,  vv^ho  lives  upon  treesj^ 
furpafles  in  ingenuity  the  Onifcum  ceti; 
a:  large  Caterpillar  gives  birth  to  a  very 
minute  infe<ft, '  wonderful  in  its  form  and 
mature.  The  Lion-pifmire,  a  native  of 
the  fands,  lives  without  water,  and  con- 
tent with  a  very  little  food  it  buries  it-* 
felf  in  the  earth  for  fear  of  birds,  and 
refides  in  the  center  of  its  little  pit 
which  it  forms  in  dry  moveable  fand  Hke^ 
an  inverted  cone ;  the  ants  paffing  by  fall 
into  it,  and  become  the  prey  of  the  ani-* 
mal  which  lies  at  the  bottom  in  ambuf- 
cade.-— —The  Meloe-f-  exfudes  an  oily 
moifture  from  all  its  limbs  when  touch-* 

ed  : ►The  female  Glow  worm  emits  a 

ibining  light  in  Summer  evenings  in 
^hickets,  a  fignal    to  the  male.     I  ihall 

'  not 

*B.  127.  ^B.  nzt 
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not  have  recourfe  to  the  foreign  inftances 
of  the  Cicada*  of  Surinam,  which  car- 
ries a  large  lantern  before  its  eyes ;  nor 
the  Scolopendra-f  which  emits  fparks  like 
the  back  of  a  cat  when  rubbed  in  the 
darki 

In  the  modes  of  continuing  the  differ- 
ent fpecies  there  are  fome  wonderful  An- 
gularities ;  among  the  Bees,  the .  Ants^ 
and  the  Onifci,  there  are  many  neutrals,  and 
but  few  males  and  females.  By  what  rea- 
fon  wass  Nature  induced  to  give  wings  to 
the  male  glow  worm  and  fome  of  the  Pa- 
pilios,  and  refufe  them  to  the  female  ? 
when  it  appears  that  a  contrary  order 
would  have  been  more  favourable  to  their 
multiplication. 

The  Crab,  the  Scorpion,  ahd  the  NepaJ 
are  armed  with  very  formidable  claws  5 
the  ftings  of  the  Scorpion,  the  Bee,  the 
Wafp,    the  teeth   of   the  Dytifcus>    and 

Indian 

♦  Grafshoppcr.  J  Water  Scoxpion« 

t  Sc.  Ekarica,  B%  188.  3. 
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Indian  Scplbpendra,  and  .  many  Spiders 
<:ojitain  the  moft  noxious  poifons.  How 
wonderful  are  the  pars  with  which  tj^q 
Nep^,  the  Pytifcus*,  the  Notone<5ta-j? 
row-  themfelves  in  the  water  ?  and  that 
beautiful  thread  with  which  the  Silk; 
worm  fpins  himfelf  round?  the  fubtle 
web  of  the  Spider  is  a  matter  of  the 
greateft  aftonifhment,  and  the  central  poii- 
tion  fhe  occupies  to  obferve  the  fmallell  fly 
mpve  her  fine  net ;  fhe  darts  crofs  a  rooni 
from  wall  to  wall,  walking  neither  on 
the  floor  or  cieling ;  (he  elevates  herfelf 
in  the  air  above  the  higheft  towers,  and 
the  reach  of  our  fight  without  the  aflift- 
ance  of  wings  ^  thofe  fine  ftreaming 
threads  (the  Golfamer)  whicph  in  Spring 
cover  the  fields  are  her  fpinning :  her. 
thread  is  a  combination  of  numerous  fi- 
laments, and  every  filament  twiiled  with 
the  moft  wonderful  art :  fhe  watches  alj 
day  for  her  prey,  but  falls  a  prey  herfelf 
if  difcoyered    to    tlje   voracious  Ichneu-r 

*  Water  beetle.  f  Boat  fly. 

Almoft 
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Almoft  every  plant  has  its  infedl,  every 
Caterpillar  its  plant,  fomc  indeed  feed 
more  indifcriminately,  but  all  the  plants 
they  feed  upon  feem  to  pofTefs  the  fame 
medical  properties: — Perhaps  vire  might 
learn  from  caterpillars  fome  ufeful  leiTons 
upon  the  virtues  of  plants  in  medicine. 

The  man  who  fhould  free  Apulia  from 
the  Tarantula,  India  from  Scorpions, 
Norway  from  Gnats,  Lapland  from  the 
Gad  fly,  cottages  from  the  Cricket,  Fin- 
land from  the  Blatta*,  Paris  from  Bugs^ 
children  from  lice,  horfes  from  the  Ta- 
bani-f-,  gardens  from  the  Aphides,  fruit 
trees  from  the  Caterpillar,  or  clothes  frbm 
the  Moth,  Would  deferve  every  gratuity 
and  honour* 

The  nature  of  the  Oriental  Blatta  is 
|iow  difcovered :  this  tribe  living  upoij 
plunder  was  polfibly  firft  introduced  froni 
America  or  Surinam,  where  they  are 
called  Kakerlacki;  ^nd  paffing  over  into 

Europe 

*  B.  114-  t  Horfe  fly,  B.  17,^. 
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^Europe  increafed  there  greatly,  they 
fpreai  over  the  Turkifh  empire,  Ruf- 
lia,  Finland,  and  are  now  faid  to  lurk 
in *^ Stockholm:  this  black  band  of  rob* 
bers  Commit  their  depredations  in  the 
night,  devouring  our  (hoes,  clothes,  and 
meat,  but  particularly  loaves  of  bread, 
which  they  hollow  put  intirely  leaving 
only  the  exterior  crufl. — -Who  would  be 
induced  to  believe  that  the  Caterpillar 
which  produces  the  Mufca  cameleon*  is 
mbre  tenacious  of  life  than  an  ox:. 

•  When  Malpiglii  diffccas  the  Silk  worm 
before  your  eyes,  you  fee  the  wonders  of 
Nature  difplayed  in  it  :-• —  Yet  there  are 
wdnders  which  ftill  furpafs  it;  Swam- 
merdam  anatomifcs  a  loufe,  and  we  are 
every  one  obliged  to  own  that  the  fun 
'does  not  behold  a  more  accurate  piece 
of  animal  mechanifm  in  this   world  of 

beauty, Read  |leamur  upon  the  Larva 

procellionaria,  and  pn  the  fingular  modes 

of  life    of  fome  other  infers ; turn 

X  X  over 

*B.  X73.  r. 
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ever  Frifchius  with  attention,  and  join  to 
thcfe  the  catalogue  of  infeifts  which  I  had 
colleded  in  lixteen  years  in  Sweden,  and 
firft  publifhed  in  the  Fauna  fuecica. 

Here  is  a  large  field  open  to  thofe  who 
are  curious  to  purfue  original  paths  in 
fcience :  a  fcience  left  in  darknefs  or  il- 
luftrated  with  but  a  faint  lijght  by  our 
predecefTors.— ~He  who'  ihall  take  de- 
light in  cultivating  it,  and  bring  dilir 
gence  and  ingenuity  along  with  him  to 
the  purfuit,  may  have  his  labours  re- 
warded by- the  difcovery  of  a  tnore  ele- 
gant fweet  than  honey,  a  more  tenacious 
thread  than  that  of  the  Silk  worm,  a 
more  glowing  crimfon  than  that  of  the 
Coccioneal :  but  he  will  Hand  in  need  of 
patience,  the  eafy  mind  and  opportunities 
of  affluence,  and  much  and  repeated  ob-» 
fervation, 

Thefe  are  the  armies  of  the  Moft  High 
to  punifli  difobedient  nations ;  every  band 
has  its  orders  to  fulfil,  in  the  diflribution 

of 
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of  reward  or  puniihment. — If  He  decrees 
to  chaftize  mankind,  a  fingle  fpecies  of 
thefe  animals  are  multiplied  as  the  fand 
of  the  fea  and  perform  their  Divine  com- 

miflion : The  grafs  of  the  field  is  to 

be  cut  off,  many  legions  of  the  Phalaena 

graminis*  are   at   hand the   Garden 

Tipula  devours  the  green  herb,  the  Cur- 
culio  granarius-f-  deftroys  corn ;  our  ef- 
culent  vegetables  become  a  prey  to  the 
Mordella  oleracea;):,  the  Cryfomela,  and 
the  Cabbage  butterfly.  One  fpecies  of 
Moth  deftroys  the  root  of  the  Hop>  the 
Melolontha§  the  leaves  of  trees,  the 
Phalaena  pomonclla||  the  bloiToms  of  fruit, 
the  Dermeftes  lardarius^f  flefh,  the  Sil- 
pha  rugofa  dried  fifh,  the  Acarus  firp 
cheefe  and  meal,  the  Phalaena  tapetzella** 
pur  clothes,  the  Dermeftis  pertinax  wood, 
and  the  Cantharis  navalis  the  ribs  of 
X  X  2  fhips. 

-.•  B.  171.  4.  y  Codling  moth,  B.  I56t. 
+  Weevil,  B.  98.  7.  81. 

I  Ch.  oleracca,  B.  96. 11.  ^  B.  88.  i. 

§  Tree  beetle,  B.  87. 10.  ♦♦  B.  X55.  78. 
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fhips.  But  who  can  enumerate  thctr 
multiplied  tribes  ?  the  Supreme  Difpofer 
of  all  Things  gives  his  command  to  thofe 
minute  Animalcules  the  Sirones,  and  the 
whole  man  becomes  one  loathfome  con- 
tagion :  not  to  mention  thofe  minifters 
of  difeafe  and  death  who  bring  down 
upon  us  the  plague,  fmall  pox,  fpotted 
fever,  and  other  infeftious  and  fpreading 

diforders. Our   time   is    elapfed  wc 

jnuft  conie  to  a  conclufion, 

Thefe  are  the  efFefts  of  the  Divine 
Power  and  Wifdom  to  which  we  have 
confecrated  our  vacant  hours ;  to  thefe 
iUidies  we  ought  to  dedicate  that  time 
which  we  too  frequently  wafte  in  frivo- 
lifm,  gaming,  or  other  excefles :  let  us 
ceafe  to  complain  of  the  brevity  of  hu- 
man life,   wc  fliorfen  it  ourfelves. 

The  treafures  apd  miracles  of  pature 
are  fcattered  with  profujSon  on  every  fide 
of  us.     The  knowledge  of  thefe  confti- 

tutes 
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tutcs  true  wifdom,  and  carries  home  our 
thoughts  to  our  Creator,  to  ourfclves^ 
and  the  neceffities  of  our  natures:  we 
are  not  all  born  to  the  fame  abilities  or 
occafions  of  illuflrating  this  ufeful  Phi-- 
lofophy;  and  many  fingular  difcoveries 
wc  are  daily  making,  of  the  ufe  and  appli- 
cation of  which  we  are  yet  ignorant;  as 
we  plant  trees  of  which  our  remote  pof- 
terity  muft  gather  the  fruit.  Who  would 
have  believed,  when  Camerarius  was  pur- 
fuing  his  experiments  upon  the  propa- 
gation of  plants,  that  he  was  laying 
the  foundation  of  a  future  fcientific  Bo- 
tany. 

Now  after  a  long  peace,  and  innume- 
rable inftitution's  to  promote  the  felicity 
of  our  country,  Sweden  contends  for  the 
firft  rank  in  fcience  and  erudition  with 
the  moft  literary  nations  in  Europe.  I 
congratulate  myfelf  upon  the  happinefs 
of  living  in  an  aera  where  I  fee  the  ge- 
nius  of   my  country  trying  her   native 

flrength. 
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ftrength^  and  the  foundations  of  an  aca- 
demy fo  calculated  to  promote  her  efTen-- 
tiaA  intereft.  The  names  of  my  illuftri- 
Qus  Auditory  who  have  undertaken  fo 
great  a  wofk  fhall  be  coniecrated  to  im- 
mortality;  thofe  liberal  patriot  citizens, 
who  have  devoted  their  genius^  their  hu 
hour  and  repofe>  to  the  republic  and  pof« 
terity. 

And  let  me  acknowledge  the  honour 
you  have  done  me  by  electing  me  your 
firfl  Prefidenty  as  the  greateft  I  have  ever 
received.  I  return  you  my  fincereft 
thanks  for  that  attention  with  which  I 
have  been  this  day  heard,  for  your  advice 
and  afliftance,  that  worthy  zeal  and  con- 
ftant  attendance  with  which  you  have 
protefted  this  rifing  fociety,  and  that 
candour  with  which  you  have  pafled  over 
my  want  of  experience  in  fome  departments 
of  the  bufinefs  of  the  Academy  :  for  thefe 
give  me  leave  to  repeat  the  fincereft  thanks 
that  a    fentiment   which    I    had   almoft 

called 
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called    the    piety   of    gratitude   can   re- 


turn* 


(jf)  Dr.  Bafter  numbered  the  eggs  produced  by  the 
Aftucus  gumarus  and  found  it  produced  12.  444.-«>— - 
Pennant. 

(B)  Alas  dualus  cupidintj^  telis  injtrulturj  quod  nuUi 
quadrupediy  avi,  aut  pifci  concejjum* 

(C)  Libellula.  Mas  amove  cejluans  hue  illucq.  volaty 
jaSiatque  caudam  hifurcam  forficis  in  modum  didu£lam  : 
vidii  femtnam  tsf  extemplo  cauda  fua  ejus  cdllum  prehendity 
coa5ia  raptor  em  fequitur^  at  que  ut  dej  id  at  violent  um  procum 
r^eSlit  caudam  ad  maris  pe£ius^  qua  quidem  parte  na- 
tura  recondidlt  tela  et  arcus  atnoris. 


(    345    ) 

DISSERTATION     VIII. 

THE 

FLORA   OF    INSECTS, 

B   Y 

J0N4S  GUSTAFUS  FORSSJHL. 

Am.  Acad.  v.  3.  p.  271. 


SUMMARY. 

IntroduSlion I'he  progrefs  of  hivcjliga'^ 

tion  from  generals  to  particulars— — -In^ 

feSts  but  lately  attended  to Jlate  of 

this  fcience  a?nong  the  ancients Cr/- 

tical  account   of   modern  authors   upon 

this  fubjeSl -firjl  obferved  by  Mouffet 

Y  y  dra^w-- 
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drawings  of  them  by  jlower  patM^ 

ers and  the  invention  of  Microjcapei 

affiji   the   Jludy Swammerdam""''^ 

Reaumur- — --Linnaus Many  infe^ 

confined  to  plants  of  the  fame  qualifies 

more  to  thofe   of  the  fame  genus 

fiill  more  to  the  fame  fpecies^^—^ 

.  land  fofne   to  a  fingk  part   of  itf 


fpecific  plant plan  of  an  arrange^ 

ment  of  infeSls  from  the  plants  they  feed 

upon its  ufes — --to   direSt  the  re* 

fearcbes  of  the  Naturalifi to  difcover 

plants  of  fimilar  qualities ufes  rt  the 

gardener the  farmer the  breeder 

of  infeSls  J  as  Beesy  Silk  worms Ge^ 

neral  corollary  plants  leaf  eaten^  or  mofi 
protested  from  beafisy  eaten  by  mofi  Jpe^ 
cies  of  infeSls. 


THE  Geographer  defcribing  the  ha- 
bitable earth,  firft  begins  by.  trac- 
ing out  the  boundaries  of  the  greater 
kingdoms,  fo  that  their  liipits  and  po- 
fition   may  be  comprehended  at  a  fingle 

view ; 
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view  2  then  marking  out  their  provinces, 
cities  and  towns,  he  introduces  us  to  a 
full  knowledge  and  detail  of  the  fubjedl. 
^  He  who  is  acquainted  only  with  the  prin* 
cipal  divifions  of  the  globe,  muft  be  ad- 
mitted to  have  but  a  very  fuperficial 
knowledge  in  this  fcience  5  it  is  the  fame 
in  Natural  Hiftory,  it  is  not  fufficient  to 
have  a  confufed  idea  of  the  three  great 
kingdoms  of  Nature;  to  cultivate  it  pro- 
perly we  muft  not  only  be  acquainted 
with  the  fcientific  divifion  into  clafTes, 
orders,  and  genera;  we  muft  endeavour 
alfo  to  acquire  the  completeft  knowledge 
of  the  nature  and  properties  of  the  fpe- 
cies,  and  the  varieties  ranked  under 
them. 

Of  all  thefe  enquires  that  into  the  na^ 
ture  of  Infefts  has  been  the  laft  under- 
taken,  it  is  but  very  lately  that  our  at- 
tention has  been   diredted  to  thefe  ani- 
.  macules. 

Yy2  Among 
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Among  the  ancients,  Ariftotle  and  Pliny 
have  left  us  fome  few  obfervations  upon 
them.  Their  other  writers  have  almoft. 
totally  negledted  them.  At  the  revival  of 
literature,  this  fcience  was  long  pafled 
over  either  with  lilence  or  contempt. 
Conrad  Gefner,  the  moft  diligent,  en- 
quirer into  Nature  of  his  age,  who  may 
be  faid  to  have  rekindled  the  torch  of 
natural  fcience,  could  not  extend  his  rc- 
fearches  into  every  nriinute  branch  of  it. 
His  difciple,  John  Bauhin,  gave  himfelf 
up  totally  and  exclufively  to  Botany,  fol- 
lowing the  example  of  Columna.  ^ 

Mouffet,  an  Engliiliman,  was  one  of 
the  iirft  who  turned  his  thoughts  to  a. 
fubjedl  which  the  prejudices  of  his  age 
looked  upon  as  pf  very  little  moment* 

Aldrovandus,  who  was  an  indefatiga- 
ble compiler,  and  celebrated  for  the  mul- 
titude of  his  works,  applied  his  induftry 
to  this  fubjed:,  but  thought  he  had  ac- 
quitted himfelf  of  his  office,    in  fcrap- 

ing 
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ing  together  the  indigefted  obfervatxons 
of  antiquity. 

Jonfton  fucceeded  him,  a  plagiarift 
equally  perfevering,  without  adding  a  fin- 
gle  original  remark  to  what  had  been  be- 
fore difcovered. 

The  knowledge  of  infedls  remained 
thus  difefteemed  and  uncultivated  until 
the  middle  of  the  laft  century :  when 
fome  painters  who  employed  themfelves 
-in  copying  beautiful  and  fcarcc  plants, 
obferving  the  different  kinds  of  infefts 
which  they  nourifhed,  ornamented  their, 
defigns   with    drawings  of  them,  and   of 

fcveral   very .  beautiful  butterflies. As 

they  were  thus  employed,  new  and  ca- 
pital difcoveries  were  made  every  day; 
till  at  laft  they  began  to  apply  them- 
felves to  this  fubjedl  with  great  ardor 
as  a  ftudy,  among  theijb  we  reckon 
the  names  of  Robert*,  Hoefnagel,  Geo- 

dai;t, 

■     ♦  Sec  Note  (J),  at  the  end  of  this  Eflay. 
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dart,  Merian,  Schvartz,  Albin,  and  Roc* 

fcL 

The  invention  of  Microfcopes  opened 
to  the  curious  a  nearer  way  to  penetrate 
the  myfteries  of  Nature,  and  enabled 
them  to  difcover  many  things  totally  un- 
known to  antiquity.  The  facility  attend- 
ing thefe  difcoveries  induced  many  to 
cultivate  a  fpecies  of  ftudy,  that  had  been 
before  erroneoufly  regarded  rather  as  the 
gratification  of  a  trifling  and  minute  cu- 
riofity,  than  as  matter  of  ufe:  among 
thefQ  were  Hookc,  Lewcnhoek,  Joblot, 
Needham,   and  many  others. 

But  none  of  them  equalled  the  induf- 
try  of  Swammerdam ;  who  not  only  de- 
fcribed  the  external  appearance  of  Infefts, 
but    by  his  anatomical  refearches   difco- 

vered   their   internal   ftrufture. This 

laborious  application  opened  new  fources 
of  knowledge  to  him,  which  joined  with 
his  perfpicuity  made  him  univerfally  ad- 
mired. At  the  conclufion  of  the  laft 
^  and 
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and  the  fieginning  of  the  prefent  cen- 
tury, all  parts  of  Natural  Hiftory  wcra 
pur jfucd  by  men  of  the  greateft  ability  ; 
and  thk  ieems  in  a  particular  manner  to 
have  attrafted  their  attention. 

Lifter,  an  ornament  Xq  his  age  and  na- 
tion, defcribed  the  Englifli  fpiders,  in  fo 
ekar  a.manrier,  that  to  this  day  his  work 
1^  iipt  been  dqualled^ 

•  ''■■■'■ 

Ray,  a  man  of  inexhauftible  induftry 

and  labour,  after  he  had  compiled  a  Hif- 
tory of  the  Plants  known  in  his  time, 
dedicated  the  reft  of  ^  his  life  to  the  Na- 
tural Hiftory  of  Infeds ;  and  has  left  very 
copious  obfervations  upon  the  fubjed. 

Frifchius  obferved '  the  metamorphofis, 
aature,  and  manner  of  living  of  all  the 
Infed:s  in  Pruffia,.  and  publiftied  feveral 
very  excellent  obfervatipns  upon  themj 
but  this  fcience  had  not  yet  received  its 
total  fplendor : 

Reaumur 
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Reaumur,  one  of  the  moft  attentive  en- 
quirers into  Nature,  was  referved  fort  this 
purfe.  He  watched  Infers  continually 
from  their  births  to  their  deaths,  and  laid 
open  their  firil  periods  of  life,  their  nup- 
tials, manners,  covering,  habitation,  and 
mode  of  living :  he  examined  them  ana- 
tomically, and  in  oCir  old  world  laid  open 
a  new  one.  Since  his  difcoveries^  none 
but  the  enemies  of  natural  fcience  will 
pronounce  that  this-fubjed  has  more  cu- 
riofity  than  utility  in  it. 

*  But  upon  this  occafion  I  muft  be  for- 
getful of  myfelf,  and  a  ftranger  to  the 
duties  of  a  mind  replete  with  gratitude, 
if  I  pafs  over  the  name  of  that  man 
whofe  patronage  (by  the  recommendation 
of  our  Prefident)  has  for  many  years  af- 
fifted  my  ftudies  and  my  fortunes.  I 
fpeak  of  our  countryriian  the  illuftrious 
Charles  de  Geer :  of  whofe  virtues  or 
whofe  uncommon  knowledge  in  this  de- 
partment of  Natural  Hiftory  we  are  at  a 

lofs 
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lofs  which  moft  to  refpedl.  In  the  af- 
fluence of  fortune  he  has  given  himfelf 
up  to  the  ingenuous  purfuits  of  Philofo* 
phy,  adding  to  the  difcoveries  of  Lcw- 
cnhoek  by  the  affiftance  of  the  beft  mi^  ^ 
crofcopes,  extending  the  anatomical  re- 
fearches  of  Swammerdam,  joining  to 
thefe  all  the  obje(a:s  of  inveftigation  pro- 
pofed  by  Reaumur,  and  finally  digefting  the 
catalogue  of  infedts  into  claffes  and  orders. 
The  Republic  of  Letters  has  lately  had  a 
proof  of  his  diligence  and  ability  in  th^ 
firft  volume  of  Memoires  pour  fervir  a 
THiftoire  des  Infecftes,  printed  at  Stock-* 
holm  in  1752,  and  expedts  with  impa- 
tience the  continuation  of.  this  work. 

The  labours  of  our  illuftrious  Prefi- 
dent  in  the  arrangement  of  the  natural 
kingdoms  are  too  well  known  to  be  here 
enumerated.  After  he  h^d  fettled  its 
other  branches  with  his  ufual  diligence 
and  perfpicuity,  he  reduced  the  difperfed 
Genera  and  families  of  Infefts  into  or- 
der :  this  arrangement  was  fixft  publifhcd 
Z  z  '  in 
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ill  the  Syftcma  Naturae  in  the  year  1735, 
and  afterwards  in  1740.  Tq  facilitate  the 
progrefs  of  his  pupils  in  this  ftudy,  he 
has  feparately  defcribed  the  Swediih  In- . 
fefts,  given  charadters  and  differentia! 
marks  to  the  Genera,  and  defined  the  fpe- 
cies  in  his  Fauna  Suecica :  and  likewife 
joined  to  it  a  lift  of  the  Synonyms  ufed 
by  different  authors,  an  addition  of  great 
utility.  To  this  work  we  owe  that  our 
Univerfity  has  more  ftudents  in  this 
branch  of  Natural  Hiftory  than  all  th« 
world  befide ;  by  thefe  fteps  the  knowledge 
of  infedts  has  attained  to  its  prefent  emi- 
nence in  Europe,  enriched  with  the  col- 
ledtions  of  Pettiver,  Sloane,  Catefby, 
Ehret,  Merian,  Vincent,  and  the  Author 
of  the  Mufaeum  Petropolitanum,  which 
abound  with  the  produdtions  of  every 
country  in  the  known  world.  And  this 
fcience  will  receive  additional  lights, 
when  the  magnificent  collection  of  our 
Sovereign  Louifa  Ulrica,  containing  an 
infinite   niunber  of  infeds   from    India, 

fhall 
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flwtU  be  publifhcd  for  the  benefit  of  this 
Philofophical  World, 

'  As  Nature  propofed  to  herfelf  certain 
tods  in  the  formation  of  every  animal,  fa 
ibe  has  in  that  of  Infefts ;  that  they  may 
prefervc  a  proper  equilibrium  among 
many  things. — : — Some  have  one  kind  of 
plant  marked  out  for  them  to  inhabit 
ihd  feed  upon,  others  another  affigned 
them  as  if  by  lot.  Every  animal  by  a 
law  of  nature  nourifhes  and  harbours  it« 
fpecific  infedt  j  the  food  of  fome  of  this 
tribe  is  putrid  fubftance,  others  prey 
upon  thofe  of  a  different  fpecies,  and  even 
upon  their  own,  and  harrafs  each  other 
with  perpetual  carnage. 

But  as  the  length  of  an  Academical 
Eflay  confines  me  to  fuch  reftrained 
bounds,  I  fhall  content  myfelf  with  giv- 
ing an  account  of  thofe  infedts  which 
inhabit  our  Swedifh  plants,  and  devour 
Z  z  ar  their 


356  THE     FLORA 

their  roots,  ftems,  leaves,  flowers,  or 
fruits.  Of  thefe  phytivorous  animals 
many  prey  indifferently  upon  feveral  fp?- 
cies ;  but  we  Ihall  not  always  be  fo  mi- 
nute as  to  mark  them  all  out ;  as  it  is 
certain  that  far  the  greater  attach  them- 
felves  to  a  fingle  plant,  and  many  even  to 

one  particular  part  of  a  plant, There 

are  not  a  few  who  range  over  the  differ- 
ent fpccies  of  the  fame  genus,  or  differ- 
ent genera,  which  are  related  by  their 
nature  and  properties. 

That  I  may  proceed  with  regularity  in 
numbering  up  the  plants  which  are  the 
food  of  certain  infects,  I  fhall  adhere  to 
the  order  they  are  placed  in  the  Swedifh 
Flora  as  a  flandard.  I  mufl:  not  deny 
that  there  arc  many  vegetables  whofe  in- 
habitants I  have  not  yet  been  able  to  dif- 
cover ;  but  I  am  fo  far  from  pronouncing 
that  they  have  none,  that  I  recommend 
them  to  the  more  fludious  attention  of 
others  j  to  complete  fo  ufeful  an  invefli- 
gation,    tbe  induftry   of  many  obfervers 

muft 
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muft  be  exerted  in  very  diftant  places. 
As  to  the  catalogue  of  infers,  I  iliall 
follow  the  Swedifh  Fauna  as  a  guide; 
that  their  genera  and  differences  may  be 
clear  to  every  one,  together  with  their 
fynonyms  and  defcriptions. 

I  hope  the  public  may  derive  fomc 
benefit  from  thefe  obfervations  upon  the* 
following  accounts. 

1.  The  Entomologift  will  be  able  to 
find  a  given  fpecies  with  more  eafc  by 
knowing  the  plant  it  lives  upon. 

2.  When  he  happens  with  an  infeft 
whofe  metamorphofis  and  nature  he  wants 
to  ftudy,  he  will  be  able  with  more  fa- 
cility to  rear  it. 

3.  They  often  produce  inconvenienceis 
to  the  Botanift.  I  remember  a  few  years 
ago  we  received  a  number  of  feeds  from 
Virginia;  among  the  plants  raifed  from 
them  there  was  one  which  we  .were  una- 

ablc 
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blc  to  determine  any  thing  about,  be-* 
caufe  it  had  not  yet  produced  a  flower :, 
but  the  Caterpillar  ^of  the  Tenthreda 
fcrophulariae*,  and  the  Curculio  fcro- 
phularisB-f*,  feizing  upon  its  leaves^  our 
Prefident  declared  that  there  was  very 
little  doubt  of  its  being  a  fpecies  of  that 
plant :  in  eflfedt  it  proved  to  he  the  Scro- 
J>hularia  marilandicaj. 

4.  Our  Phyficians  may  form  a  judge- 
^ment  of  the  quality  of  herbs  from  the 
infecSs  which  prey  upon  them,  as  they 
generally  feled:  thofe  whofe  virtues  are  fi- 
milar :  this  was  an  opinion  advanced  by 
Mr.  Derham  fome  years  ago.  Thus  the 
Caflida  viridis§  eats  the  Lycopus||  and  the 
Mint ;  the  Papilio  machaon^  feeds  upon 
all  the  umbelliferous  plants  which  very 
nearly  approach  each  other  in  their  medi- 

cal 

*  B.  163.  4.  [I  Water  horehound. 

t  B.  100.  22.  f  Swallow  tail, 

J  Maryland  fig-wort.  B.  129.  i. 

§  Green  tortoife  hccih^ 
B.  92.  ip 
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cal  properties;  and  the  Papilio  cardan 
Ijaitics*  devours  the  Cardamine  pratenfis-fv 
and  the  Thlafti  campeftre:^ ;  both  of  the 
clafs  tetradynamia.  ^ 

5^.  Gardeners  will  be  inftru6tcd  to  pco-^ 
tt6k  the  plants  which  they  cultivate  from 
the  infeds  moft  iioxious  to  them.  A^ 
for  exaniple  the  roots^  of  the  Lettuce,  the 
feavies  of  the  Cabbage,  the  heads  of  Af- 
pa«ga&,  and  the  flowers  and  fruits  of 
trees. 

.  6.  Farmer  is  and  cultivators  of  any  par- 
ticular plants,  gralTfes,  or  corn,  lought 
to  be  well  acquainted  with*  the  fpecies  of 
infe£ts  moft  hurtful  to  them ;.  as  to  the 
roots  of  hops^  the  bud«  of  tabapco>  the 
feed  corn  of  barley,  the  ftalk  of  rye, 
whe^t  when  in  the  ear ;-  and  the  feed,  root 
and  leaves  cf  all  crops.  And  as  almoft, 
every  plant  is  njade  of  fome  feryicc  in 


our 


♦  Orange-tip  butterfly^  >f-  Ladf'scfiw^eb 
B.  ,130.  J.  .%  MithridatfrHwfitrdi 
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our  domeftic  ctconomy,  it  is  highly  de- 
ierving  our  confideration  to  know  what 
they  fuiFer  from  infedls. 

7.  In  our  (Economics  it  is  likewifc  of 
ufe  to  know  what  is  the  proper  food  of 
thofe  infedts  we  rear  for  profit.  If  our 
objeft  be  the  Silk  worm  we  muft  procure 
them  Mulberry  leaves,  if  the  Coccioneal 
the  Indian  fig,  if  the  Coccus  polonicus 
the  Sclcranthus*  or  Pilofella-f,  if  the  dif- 
ferent fpecics  of  the  Chermes  tindtoria, 
the  BetulaJ  and  Carpinus§  : — But  where 
our  attention  is  direidted  to  raifing  Bees, 
and  producing  honey. 

Hie  circum  CaJJia  virides  et  olentia  late 
Serpillay  et  graviter  fpirantis  copia  Thymhra 
JFloreaty  irriguumque  bibant  violaria  fontem. 

ViR.  GsoR. 

There  let  the  Th)mie  far-breathing  fragrance  fpread. 
The  Thymbra  rear  its  aromatic  head; 
There  let  the  Caffia's  fhining  verdure  beam. 
And  violets  drink  new  odours  from  the  ftream. 

8.  Thofc 

♦  German  knot-grafs.        J  Birch. 

t  Hawk  weed.  §  Horn  beam. 


OP    INSECTS.  361 

8.  Thofe  who  are  lucurious  in  invef- 
tigating  the  cEconomy  of  nature  may  ob- 
ierve  by  the  annexed  lifts,  that  thofe 
plants  which  the  Creator  has  guarded  moft 
^gainft  the  ravages  of  other  animals,  left 
theyfhould  be  totally  ufelefs  to  the  citi- 
zens of  the  univerfal  republic  of  living 
beings,  maintain  a  great  number  of  in- 
fcfts,  and  confequcntly  birds :  thus  we 
Ice  the  loftieft  trees  which  by  their  height 
cfcape  the  ravage  of  Quadrupedes,  feed  the 
greateft  number  of  fpecies. 

It  is  the  fame  with  the  thorny  plants*, 
which  by  their  ftrudlure  they  cannot  prey 
upon* 

We  may  extend  this  obfefvation  to 
thofe  natural  claiSes  of  plants  of  which 
the  fpecies  are  moft  numerous,  a&  the 
Graffes.  And  alfo  to  thofe  refufed  by 
cattle*  in  general. 

*  See  Note  (B)  at  the  end  of  this  EiTay. 

34     •  Wc 
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We  may  likcwife  obferve  how  the  pro- 
vidence of  the  great  Creator  has  taken 
care  that  as  foon  as  any  fpecies  of  herb 
by  its  ftrength  and  multiplication  gets 
fuch  force  as  to  exclude  others,  whole 
armies  of  infedls  attack  it  to  reftore  its 
numbers  to  a  due  limit :  /or  a  natural  in- 
ftindl  determines  them  to  feek  out  fuch 
places,  where  theyincreafe  with  the  grcateft 
rapidity  from  the  plenty  and  facility  with 
which  they  get  their  food. 


(A)  The  Hiftory  of  the  Drawings  of  Robert  and 
Hoefnagel  is  given  by  Monf.  de  Jufficu,  in  the  Me- 
moirs of  the  Academy  of  Paris  for  the  year  1727  :  it 
demonftrates  that  Botany  lays  under  fimilar  and  even 
greater  obligations  to  painting  than  the  ftudy  of  infeds. 
Tournefort  founded  his  fyftem  upon  the  drawings  of 
Robert,  and  his  fucceflbr  the  St.  Aubriet.  As  this 
Memoir  is  very  curious  and  entertaining,  I  have  here 
connefled  the  moft  interefting  parts  of  it  together. 

'^  The  Hiftory  of  a  ColleSfian  of  Drawings  of  Plants  in  the 
Royal  Library  at  Paris j  by  Monf.  JuJJieu^  from  tbi 
Memoirs  of  the  Academy  of  Sciences ^  anno  1727. 

The  Arts,  and  Sciences  frequently  owe  their  perfection 
to  circumftances  which  may  appear  the  efFefts  of  mere 

chance: 
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chance:  the  merit  a  work  which  the  art  of  embroidery 
gave  birth  to,  and  from  which  Botany  may  reap  the 
greateft  advantage,  is  a  ftriking  proof  of  this. 

Embroidery  was  very  much  in  fafliion  in  the  rergns 
of  Henry  the  Fourth,  and  Lewis  the  Thirteenth,  for 
magnificent  and  elegant  furniture,  as  well  as  habits. 
As  it  copied  natural  flowers  in  their  proper  colours,  it 
/icceflarily  occafioned  flower  painting  to  be  much  culti- 
vated. No  period  ever  abounded  with  fo  many  collec- 
tions of  engravings  of  flowers,  the  works  of  Hoefnagel, 
Sweertz,  de  Bry,  Vallet,  and  many  others,  were  pub- 
lifhed  at  this  time. 

This  elegant  fpecies  of  luxury  became  fo  prevalent, 
that  our  common  flowers  beginning  to  be  overlooked, 
foreign  plants  were  fought  after  and  cultivated  with 
great  attention,  to  furnilh  new  fubje<9:s  to  the  embroi- 
derer ;  an  obligation  which  Botanylies  under  to  the 
cares. of  thetoillete. 

Jean  Robin  was  the  firft  who  diftinguifhed  himfelf  at 
Paris*  by  the  culture  of  thcfe  exotics i  but  his  garden 
became  afterwards  in  fome  meafure  that  of  Henry  the 
Fourth,  and  Lewis  Thirteenth,  when  he  received  the 
appointments  and  title  of  Royal  Botanift :  There  Pierre 
Vallet,  their  embroiderer,  copied  from  Nature  thofe 
flowers  he  introduced  in  his  works.  He  has  publiflied 
his  defigns  in  a  folio  volume  of  engravings,  and  added 
printed  direftions  for  colouring  them;  aflifted  by  which 
many  .  illuminators  have  laboured  with  great  afllduity, 
to  disfigure  the  plates  of  Brunsfellius,  Matthiolus,  and 
3  A  2  th« 


364  THE     FLORA 

the  old  Botanifts.  The  fon  of  Robin  being  aflbciated 
with  his  father,  in  the  year  1624  publifhed  a  Latin  ca- 
talogue of  1800  plants  cultivated  in  this  garden. 

But  the  eftablUhmcnt  of  a  Roykl  Phyfic  Garden  two 
years  afterward  in  the  Fauxbourg  St.  ViStoirey  greatly 
encreafed  the  number  of  plants  in  France;  it  was  luir 
der  the  care  of  the  phyfician  Guy  de  la  Brofle. 

After  Vallet's  collcftion  mentioned  above,  Fircn  en«? 
gaged  Daniel  Rabel  to.engrave  the  plants  of  the  old  gar- 
den ;  this  publication  came  out  in  folio  in  1632. 

La  Broffe,  to  (hew  the  fupcriority  of  the  Royal  Gar- 
den, employed  Abraham  Bofle  to  publifh  a  folio  vo- 
lume of  douMe  the  fizc  of  the  former ;  to  confift  of 
fuch  plants  only,  as  were  no  where  clfe  to  be  found. 

This  was  a  great  enterprize :  we  have  fiill  fifty  of  the 
plates  remaining,  which  prefcrve  to  us  fomc  fpccies  of 
plants  unknown  to  our  prcTent  Rctanifts  ;  thcfe  plates, 
one  of  his  relations,  Monf.  Fagon,  fome  years  finc^ 
rcfcned  out  of  the  hands  of  a  brazier  j  to  whom  1^ 
Brofiu's  dgfcendants,  ignorant  of  their  value,  had  fold 
them. They  were  the  fole  remains  of  near  four  hun- 
dred which  were  already  finifhcd. 

This   curiofity   was   not  confined  to  private   men ; 

Princes  themfelves  gave  into  it ; Gafton  of  France, 

Duke  of  Orleans,  formed  a  garden  of  rare  plants  at 
Luxembourg,  ?nd  another  at  Blois,  where  he  refided  a 
great  part  of  the  year.  His  attachment  to  this  purfuit 
was  fo  great,  that  he  employed  four  celebrated  Bota- 
nifts  to  fuperintend  them ;  and  a  number  of  painters 
in  miniature,  to  adorn  bis  cabinet  with  drawings  froqi 
them.     Among  thefe  vonc  equalled  the  pencil  of  Nir 

choIa9 
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cholas  Robert,  his  pieces  are  each  upan  a  fkeet  of  veU 
lum  of  the  folio  ijze,  and  copied. witl^  fuch  preciftoft 
that  the  leafl:  part  of  every  plant  is  perfeftly  exprelTod  ; 
to  thefe  he  added  fuch  birds,  and  other  ,animals  as  the 
the  Prince's  tneaagerie  furniihed. 

Upon  the  death  of  this  Prince  in  1760,  Colbert 
thought  this  colledion  an  acquifition  worthy  of  Lewif 
the  Fourteenth  :  he  likewife  created  the  poft  of  Cabi«- 
net  Painter  in  favour  of  Robert,  to  engagehim to  per- 
fevere  in  his  plan :  he  continued  to  enjoy  it  twenty 
years,  finifliing  every  year  twelve  fbeets,  for  each  of 
which  he  received  a  gratuity  of  one  hundred  livreSp 

l^his  able  painter,  though  he  referved  all  the  pieces 
in  his  beft  manner  for  his  mafter,  yet  jealous  of  the  li- 
mits that  reftri6lion  oppofed  to  his  fame,  he  cppied 
fome  of  them  in  a  manner  which  has  difperfed  his  r^r 
putation  throughout  all  Europe ;  by  etching  with  his 
own  hand  birds,  crowns,  vafes,  and  knots  of  flowers 
of  different  fizes  for  embroiderers.  The  title  of  this 
collection  is,  Icones  variae  et  multiformcs  Florum  ap- 
preffae  ad  vitam. 

When  Monf.  Colbei:t  fet  on  foot  his  great  defign  of 
employing  the  Academy  upon  a  general  hiftory  of  plants 
and  animals,  his  drawings  of  thofe  fubjefts  were  fought 
for  with  great  avidity ;  on  account  of  that  exadlitude 
and  corrednefs  of  defiga  which  was  become  familiar 
to  him. 

Thus  an  application  and  talents  which  on  the  part  of 
Robert  were  dedicated  to  no  other  end  than  curiofity, 
embroidery,  and  manufaSuers  x)f  wool  and  filk,  be- 
came the  foundation  of  a  colledion  of  Natural  Hif- 
tory which  is  a  uni^e  in  it»kind. 

After 
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After  the  death  of  Robert  the  Sieur  Joubert  obtained 
his  appointment,  and  employed  the  Sieur  Aubriet  as 
his  deputy. 

Dr.  Fagon,  Profeflbr  of  Botany  in  the  Royal  Gar- 
den, endeavoured  to  infpire  him  with  that  genius  and 
tafte  of  Nature  which  had  rendered  Robert  unequalled : 
he  was  greatly  affifted  by  the  attention  Monf.  Toume- 
fort  paid  to  make  him  copy  the  feveral  parts  of  the 
plant  detached  and  feparate ;  this  he  has  done  in  a  man- 
ner fo  exzSt,  that  his  drawings  afterwards  (erved  that 
celebrated  Botanift  to  eftablifh  the  fyftem  by  which  he 
has  divided  plants  into  their  clafles  and  genera. 

Aubriet  greatly  furpafled  his  predeceffor  Robert  in  the 
number  of  his  works  and  the  rapidity  of  his  pencil : 
Robert  painted  only  twelve,  he  finifhed  thirty  of  thefe 
drawings  every  year,  and  attended  Monf.  Tournefoit 
in  his  travels  to  the  Levant. 

Thefc  drawings  were  all  depofited  afterwards  in  the 
Royal  Library,  and  the  collection  difcontinued :  the 
prefent  Librarian  has  exerted  all  his  intfercft  to  have  it 
refumed. 

(B)  The  number  of  Infects  feeding  upon  each  plant 
is  placed  againft  its  name.  , 


T    R 

Ulmus        —  — 

Prunus         —  T"    "? 

Cerafus     —  —      S 

Prunus  Padus  — 

Pyrus         —  ' 

Tilxa         n — 

Ainaes        —  — . 

Betula  ■ 

Quercus    —  ^ 


15 

10 

18 
16 
4* 


Carpinus 
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Carpinus 

Corylus 

Fagus 

Pinus 

Salix 

Populus 

Fraxinus 


E  S     continued. 

Hsm-btam 
Hazel 

Beech         — 
Ptne         ^ 

milow         

Poplar           — 
JJh         


4 

9 

9 

>9 

5t 

17 

4" 


SPINOUS    PLANTS. 


GroiTuIaria    —         — 
Rofa         ■ 

Kubus  "     "    ' 


Currants         — 
Briar         m 
Bramble        — — 


PLANTS  refufed  by  C  A  T  T  L  E. 


Rumex  ■ 

Urtica        —  — 

Carduus         —  - 

Nymphsea  — 

Potamogeton         — — 
Scrophularia      ■ 
Hyofcyamus         ■ 


Dock     — 

Nettle         -*— 

JhiftU  

IVater-lilly         ■— 
Pond-weed     > 
Figwort  ■' 

Hen-bane   — 


n 
I© 

3 

4 


(Cj  A  lift  of  Infcils  according  to  this  pJan,  con- 
taining twenty-eight  pages,  concludes  this  Eflay,  but  ] 
it  is  of  too  local  a  nature  for  tranflation.  A  work  of 
this  kind,  if  judicioufly  executed  for  our  own  country, 
would  make  an  excellent  appendage  to  a  Fauna  BrU 
tannica. 

The  moft  commodious  method  of  fuch  a  catalogue 
to  affift  the  Naturalift  in  forming  his  collection,  would 
be  to  arrange  the  infeds  by  the  months  of  their  ap- 
pearance in  a  given  ftate  ;  as  for  inftance  the  months  in 
which  the  Pap.  Machaon  was  to  be  found  as  a  Cater- 
pillar, a  Chryfalis,  or  winged. 

The 
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The  fubdivifion  of  the  lifts  of  every  month  ought  to 
lie  by  foiUy  the  fame  as  in  the  general  Herbation  of  a 
kingdom ;  for  the  foil,  &c.  being  given,  the  plants  it 
jnroduGes  are  given :  fuch  a  lift  would  be  of  the  fame 
utility  to  the  Naturalift,  that  a  kalendar  is  to  the  Far* 
tfjfii  and  Gardener  ^^  it  would  point  out  to  him  what  ho 
had  to  do,  and  where  he  was  to  fearch  every  month  to 
snake  up  his  colledion.  And  upon  a  given  time  and 
pliie  what  he  was  to  dirc£l  his  fearchcs  after.  When 
Blr.  .Hudfon's  avocations  give  him  leave  to  puUifli  a 
Fauna  Britannica,  in  the  fame  excellent  manner  in 
which  he  has  executed  the  Flora  Anglica^  a  catalogue 
«f  this  kind  will  be  very  eafily  extraded  from  it. 
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Caufe  of  our   ignorance  of  the  .TSlatUrat 

Hijlory  of  InfeSis 1.    their  minute^ 

nefs ^2.  trdnsfortnations'^*' — curiojit^ 

vf  this  Jiudy,  facility— — ufes   hitherto 
detested — ^■'—noxious   qualities  not   conji^ 

dered *■  contempt'"  <f  the  fubjeB     ill 

founded --other   branches   of  Oecono^ 

mics   ?nore  cultivated the   Natu'raltjl 

m  fault-^-^^fubjeSl  Noxious  InfeBs   di-^ 
vided  into  clajjes. 
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Man. 

ViSlualsy     clothesy     furniture^ 

buildings^    &c. 
Fruit  trees  and  kitchen  garden 
Groves  and  Jhrubberies. 
Fields. 

Spontaneous  plants. 
F or ejl  trees.  -  .  ^ 

Cattle. 
Birds. 
Fijh. 
.Other\infe£ls. 


INSECTS  arc  the  moft  numerous  tribe 
of  animals  though  leaft  in  fize :  they 
fwarm  every  where  and  particularly  in 
Summer,  and  no  place  is  fo  barren  but 
they  are  capable  of  finding  food  and  fuf- 
tenance,  even  vv^here  every  other  living  be- 
ing perifhes  with  hunger.  Few  of  them, 
efpecially  fuch  as  live  in  dry  places,  furvive 
the  year ;  but  this  feeming  want  of  indul- 
gence in  Nature  is  abundantly  compen- 
fated  by  their  rapid  increafe  by  propaga- 
tion :  they  are  multiplied  in  myriads  in 
3  B  2  a  very 
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a  very  fliort  time,   fo  as  to  become  thoie' 
innumerable  armies  by  which  the  Divi- 
nity   reftrains    or    puniihes    the   iins   of 
human  kind. 

Their  minutenefs  which  eludes  the 
human  fight,  and  the  multitude  of  their 
different  genera,  have  been  among  the 
caufes  that  have  hindered  our  acquiring  a 
full  knowledge  of  them  :  but  the  prin- 
cipal reafon  has  been,  the  "different  forms 
they  put  on  in  the  different  periods  of 
their  lives ;  for  generally  they  affume 
three  very  diflindt  appearances,  the  two 
firfl  are  that  of  the  Caterpillar  and  Chry- 
falis,  from  which  the  adult  and  perfect 
infed:,  now  ftripped  of  the  integuments 
under  which  it  was  before  concealed,  dif- 
fers as  much  as  light  from  darknefs..  In 
thefe  animals  we  fee  Nature  realize  me- 
tamorphofes  more  wonderful,  than  the 
rich  and  fanciful  pencil  of  Ovid,  the 
poet  of  fidtion>  ever  painted. 

Their 
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Their  nefts,  their  lodgements  for  their 
young  brood,  their  nuptials,  and  beautiful 
forms  and  colours,  their  little  affociations, 
or  more  numerous  republics  emuloufly  ca** 
gaged  in  the  common  labour,  are  delightful 
objects  of  our  attention  and  fludy.  A 
thoufand  occaiions  (offering  themfelvef 
and  not  requiring  to  be  fought  after  with 
a  laborious  attention)  continually  occur 
of  making  new  obfervations,  or  inftitut- 
ing  experiments  upon  them  hitherto  un* 
tried :  and  ndne  of  the  other  inhabitants 
of  our  globe  have  been  the  caufes  of 
greater  general  or  private  viciflitudes  than 
this  minute  clafs. 

The  ufes  of  Infedts  have  employed  the 
pens  of  many  able  writers ;  fubjedts  which 
relate  to  the  convenience  or  elegances  of 
life  are  purfued  with  pleafure :  the  Na» 
tural  Hiftory  of  filk  and  wax,  that  of 
Lac,  Kermes,  the  Coccineal  employed  in 
dying,  the  Cantharides  and  Millepedes  in 
medicine,   has  for  that  reafon  been  very 

affiduv 
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afliduoufly  inveftigated.  It  is  certain  that 
the  intention  of  the  great  ArchiteS  of 
the  Univerfe  was  not  confined  to  our  ap- 
pareat  utility  alone  in  their  creation  j  but 
that  by  their  affiftance  the  earth  fhould  be 
jiurified  from  dead  animals  and  putrefac-- 
tioii,  and  a  proper  proportion  and  natu-^ 
r^  equilibrium  kept  up  in  the  numbers 
t/S  vegetables  5  further  ends  were  alfo 
to  be  anfwered  by  them  ;  Providence  ufes 
them  as  minifters  to  reprefs  the  arrogance 
of  ^mankind,  to  roufe  them  from  their 
infenfibility,  to  fharpcn  and  excite  their 
diligence,-  or  imprefs  a  convicftion  upon 
them  of  their  infirmity  and  weaknefg-, 
Theconfideration  of  the  Noxious  qualities 
of  Infeftg  will  convince  us  fully  of  this  : 
that  the  fubje6t  may  be  reftrained  in 
proper  limits,  I  fhall  confine  myfelf  to 
thofe  of  our  own  country,  as  it  may  be 
of  ufe  to  my  fellow  citizens  both  to  im- 
prefs thefe  important  truths  upon  their 
jninds,  and  to  enable  them  to  prevent 
tbofe     inconveniences    which    otherwife 

woylij 
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would  be  chargeable  upon  our  negligence 
or  want  of  knowledge. 

\t 

There  are  fome  perfons  who  on  account 
of  their  minutenefs  and  fudden  difappear- 
ance  efteem  infedls  a  very  contemptible 
enemy:  we  difcover  nevly  a  thoufand 
fpccies  in  the  neighbourhood  of  Upfal, 
and  their  united  power  of  damaging  us 
muft  be  equal  to  that  of  the  larger  ani- 
mals; for  though  they  be  lefs  in  magni- 
tude they  furpafs  them  fo  far  in  number 
that  it  amounts  to  the  fame  thing :  thefe 
minute  plunderers  are  fcattered  like  duft 
over  the  fields ;  the  little  depredation  of 
an  individual  almoft  efcapes  our  fight, 
while  that  of  -a  larger  animal  is  eafily  efti- 
mated  :  yet  the  united  injuries  we  receive 
from  fuch  myriads  are  of  the  greateft 
magnitude.  The  fervant  who  daily  pil- 
fers from  his  mafter  fteals  more  than  a 
thief  who  loads  himfelf  once  with  what 
booty  he  can  carry  off;  if  we  watch  a 
Caterpillar  preying  upon  leaves  a  little 
time,  we  fhall  fee   him  devour  a  much 

greater 
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greater  quantity  in  proportion  to  his  fizc 
than  the  largeft  animal:  we  faw  a  me- 
lancholy example  of  this  a  few  years 
lincey  when  the  caterpillar  of  a  fingle 
fpecies  of  moth  laid  wafte  the  whole  tra<5t 
called  King's  Meadows,  near  tJpfaL 

We  fee  our  higher  meadows  and  moun- 
i:ainous  paftures  often  bare  and  ftripped  of 
vegetables  -,  we  afcribe  this  to  the  fteri- 
lity  of  the  earth,  the  heat  of  the  fun, 
and  the  rigor  of  the  climate;  but  this 
ought  rather  to  be  attributed  to  the  noc- 
turnal depredations  of  Infe<3:s  which  by 
day  hide  themfelves  in  the  earth,  and  arc 
the  caufe  of  the  greater  damages  we  re- 
ceive. When'  we  attentively  -confider 
how  much  detriment  our  property  often 
fuftains  from  infefts,  we  find  it  of  fuch 
amount,  that  we  cannot  fufficiently  ad- 
mire the  negligence  of  thofe  who  in  their 
treatifes  of  Oeconomics  entirely  negledl 
or  flightly  pafs  it  over. 


If 
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If  we  confidcr  the  labours  of  thoii 
friends  of  mankind  who  in  this  age  have 
dedicated  their  cares  and  attention  to 
abridge  human  labour  by  the  invention  of 
machines,  or  new  modes  of  difpatching 
all  the  works  of  agriculture  with  fupc- 
rior  quicknefs  and  exadtnefs ;  they  cer- 
tainly deferve  the  higheft  praife  for  tliat 
induftry  and  affiduity  by  which  they  have 
advanced  their  fcience  with  greater  ad- 
ditions than  it  ever  before  received :  but 
vdien  we  refle£t  upon  the  injuries  agri- 
culture receives  from  infefts,  we  fhall 
find  that  they  never  turned  a  proper  de- 
gree of  attention  that  way^  but  have  ra- 
ther entertained  a  contempt  for  enemies 
in  every  refpedt  fo  formidable.  Yet  to 
judge  this  affair  with  propriety,  I  (hould 
rather  excufe  this  omiflion  in  them  than 
the  profeflbrs  of  Natural  Hiftory ;  in 
whofe  province  it  more  diredlly  fell  to 
inftrudt  them  in  the  nature  of  infedts, 
and  the  injuries  we  are  liable  to  from 
every  fpecies.  But  rural  oeconomics  will 
be  infinitely  improved*  when  natural  fci- 
ence 
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«flde  fhall  be  held  in  more  eftcem,  for  as 
{1>eflde  all  the  feft  of  the  derails  of  the 
l^rafitice  of  agricutture)  it  is  necelTaVy  to 
Itccp  our  cofn  clear  of  weeds  and  noxious 
pknts ;  with  the  fame  folicitude  we  muft 
defend  our  fields/  meadows,  and  places  ^ 
whi^]^  we  raife  plants  from  noxious  in- 
fers 1  and  that  we  may  effeft  this  with 
th^  greater  eafe.  We .  muft  hp  very  dili- 
gent in  our  enquiries  how  they  are  to  hi 
attacked,  and  by  what  means  deftroyed. 

Wherefore  that  if  may  more  fully  ap^ 
|>car  how  numerous  and  widely  diffufed 
pur  enemies  of  this  clafs  are  in  this  coun- 
Jlarjf  1  (hall  fubdivide  thefe  infefts  whofe 
noxious  power  has  been  hitherto  difco- 
ver€d  into  certain  general  claiTes* 

C  L  A  S  S    L 

Infects  noxioiu  t^  Man^ 

Pedicuius  humanus*,^-- This  infe6:at-> 

tacks  the  heads  of  children^  and  by  its 

3  C  bite 

•  Common  louft. 
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bite  frequently  caufcs  inflammation  and 
ulceration;  nor  are  adults  totally  free 
from  them,  particularly  failors  in  long 
voyages,  foldiers  in  camp,  prifoners,  and 
others  who  have  not  the  means  of  keep- 
ing themfelves  clean. 

The  Pulex  irritans*,  in  the  months  of 
July  and  Auguft  by  its  multiplication  be- 
comes an  intolerable  plague  in  our 
houfes. 

The  Acari  firones  infinuate  themfelves 
under  the  cuticle  of  man,  ulcerating 
and  covering  it  with  a  leprous  erup- 
tion from  head  to  foot ;  the  irrita- 
tion it  produces  is  fo  intolerable,  that 
they  cannot  refrain  fcratching  themfelves 
violently,  from  whence  arife  ulcers,  and 
the  moft  intolerable  pains. 

Poflibly  we  fhall  find  in  fome  of  the 
fpeciesof  the  Acari-f-  yet  undifcovered,  the 
caufe  of  many  cutaneous  diforders ;  as  the 
Herpes,  Serpigo,  Elephantiafis,  &  Tineae- 

I  enter- 

*  Common  flea.  t  Tick^ 
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I  entertain  no  very  great  doubt,  but  rather 
prbpofe  it  as  a  probable  conjecture,  that 
the  Dyfentery,  the  Venereal  Diftemper, 
the  Small  Pox,  Spotted  Fever,  Plague 
and  all  thofe  other  diftempers  which 
are  called  contagious,  produce  Exanthe- 
mata, and  makes  fuch  havoc  in  the  hu- 
man fpecies  are  derived  from  different 
fpecies  of  the  Acari. 

The  Acarus  ricini*  fometimes  furrounds 
us  in  great  numbers  :  if  we  fit  down  neaf 
them,  we  become  totally  covered  with 
them  and  experience  their  rage.  The 
fox-coloured  and  red  Ant  will  hinder  our 
refting  upon  a  bed  of  rofes  with  their 
pungent  fting  and  the  venom  they  infufe 
with  them.  The  Forficula  auricularia-f- 
fometimes  endeavours  to  get  into  the  ear, 
and  unlefs  prevented  brings  on  a  head- 
ache which  terminates  in  death.  The 
Cixjxex  leiftularius  ^  is  now  a  very  com- 
3  C  2  mon 

♦  Dogikk,  B»  i8Zt  1,    t  Houfe-bug,  B.  119.  !• 
t  Ear-wig. 
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mon  evil  in  Europe :  it  fills  our  kaufet^ 
tapeftry  and  beds,  it  bites  thofe  who  are 
^fleepj,  and  allows  thofe  who  are  waking 
no  refpitq :  its  fmell  is  infufferable.  .The 
Conops  calcitrans*  likewife  enters  em 
houfes  before  rain,  with  its  (harp  pro* 
bofcis  piercing  our  legs  like  an  awl. 

Many  fpecies  of  the  Tabanus^  peftcr  xa 
when  abroad,  efpecially  againft  a  (hower. 
The  Culex  pipicns;);  with  his  unccafing 
buzz  and  fharp  bite  difturbs  our  morn- 
ing and  evening  fleep  :  in  Lapland  in 
%mmer,  this  fpecies  of  infcdt  is  a  per- 
petual calamity  of  the  moft  ferious  kindj 
the  Gnats  fwarm  fo  there  that  they  dare 
not  expofe  their  faces  and  hands  to  the 
^ir  unlefs  they  be  covered  with  pitch, 
The  Culex  pulicari$§  hovering  in  the 
evening  in  great  fwarms  are  extremely 
troubleibme;  their  feet  exciting  a  difa- 
agrccable  itching  upop  the  flcin,  and  their 

bite 

*  B.  178,  I,  '    J  CommbBgHtt,B;i77,  i, 

+  B.  ly;,  |B.  178.  3,    - 
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bite  an  inflammation,  particularly  in  Nor- 
way, The  -Hornet  and  Wafp  attack  u$ 
with  their  ftings,  in  woods  and  our  own 
houfcs  where  we  might  eajpedt  repofe. 
The  Mufca  domeftica*  enter  our  houfes 
in  great  fwarms,  hover  over  our  faces  and 
hands,  and  their  interruption  fufFers  us/ 
neither  to  eat,  drink,  or  do  any  thing, 
in  quiet.  The  Hippobofca  equina-f-  trou- 
bles us  upon  a  journey  in  the  Summer, 
creeping  upon  the  ikin,  and  alarming  us 
for  fear  of  his  getting  into  our  ears. 
The  Gryllus  domefticus J  with  his  chirp-^ 
ing  is  a  moft  troublefome  inmate,  and 
drives  away  our  fleep.  A  number  of  Spi-  ^ , 
ders  moieft  our  windows  with  their  dirty 
cobwebs,  and  alarm  us  with  their  ve- 
nomous bite.  The  fuperflitious  fears  ex- 
cited by  the  Termes  pulfatorius^  deferve 
no  mention. 

t  Common  houfe  fly,     j.  Houfe  cricket,  B.  115. 4. 

B.  175,  15.  §  Death-watch, 

t  B.  179.  I. 

CLASS 
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CLASS    II. 

InfeSIs  noxious  to  ViSluals^  Clothes^  Fur^ 
niturcy  and  even  Buildings  and  other 
things. 

The  Mufca  vomitoria*  hovers  over  and 
lodges  its  eggs  in  frefh  flain  meat ;  thefe 
as  foon  as  they  receive  life,  taint  and 
fometimes  entirely  confume  it :  this  is  an 
evil  of  fuch  extent  that  no  care  is  fuf- 
ficient  to  guard  againil  it. 

The  Dermeftes  lardarius-f*  enters  our 
cellars  where  falted  provifions  for  the 
Winter  are  kept,  and  devours  them. 

The  Blatta  Laponica  is  extremely  well 
known  to  the  Laplanders,  devouring  their 
dried  fifh  which  are  kept  without  fait,  in 
a  few  days. 

The  Silpha^J  feed  upon   flefh  in  moft 

(hady 

•  Blue  flefh  fly,  +  B.  88.  i. 

B.  175, 13.  X  B.  91. 
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fliady  places,  they  do  infinite  damage  to 
the  Laplander. 

.  The  Mufca  putris*  lodges  its  eggs  in 
the  cracks  of  cheefe,  which  being  hatched 
there  confume  the  inner  part,  and  fre- 
quently either  totally  corrupt  or  devour 
it. 

The  Acarus  firo  reduces  cheefe  into  a 
ufelefs  bran ;  eats  our  flour  or  at  leaft  give 
it  a  naufeous  bitter  tafle. 

TheTenebrio  molitor-f-,  unlefs  the  great- 
eft  caution  be  ufed,  devours  our  fweet 
cakeg  as  his  own  property,  and  lays  his 
eggs  in  flour  which  the  Caterpillar  de- 
vours. 

The  Formica  herculeariaj  creeps 
through  the  leaft  fifl!ure  to  get  to  fugar. 

The  Caterpillar  of  the  Curculio.nu- 

cum, 

*  B.  176.  17.  X  Horfe  ant,  B.  169.  i. 

■  t  B-  III-  !• 
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cum^  perforates   the  nut*fhell  and  cie« 
ftroys  the  meat4 

The  Blatta  orienta]is*f*  is  a  great  htti« 
fance  to  the  Finland  ovens.  It  has  been 
brought  over  to  Svav,n,  and  firft  ea* 
tered  our  mills  and  deitroyed  the  fLouxi 
it  next  plundered  our  houfes^  eating  out 
the  infide  of  our  loaves  of  breadj»  and 
leaving  the  cruft  untouched;  it  even 
preys  upon  flioes  and  clothes. 

The  Gryllus  domefticus };  gnaws  t6 
pieces  our.  tapcftry  and  bed  clothes,  and 
devours  or  fpoils  whatever  it  finds  eatable 
in  the  kitchen. 

The  Phalaena  tap€tzella^§  deftfoys  our 
filk  furniture,  the  Pellionella  our  fursg 
the  Sarcitella  our  woollen  cloths,  and  do 
very  great  damage. 

*  B.  100.  21.  %  Hoiffe  cricket,  BT  x  14.  4. 

+  B.  114,1,  §B.  ^5,78. 

The 
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'  The  Dermeftes  pellio*  deftroys  the 
moft  precious  furs  and  robes  trimmed 
with  them,  in  the  Summer  feafon  eating 
dl  the  hair  off,  notwithftanding  all  the 
precautions  which  can  be  ufed  of  wrap- 
ping them  in  linen  or  any  other  covering ; 
as  the  dealers  in  thefe  commodities  fre- 
quently experience  to  their  coft.  This 
infed:  is  likewife  a  great  enemy  in  col- 
lections of  birds,  nor  can  it  be  expelled 
by  falts,  fcattering  bitter  drugs,  or  any 
other  difcoverable  expedient. 

The  afh-coloured  Phalaena,  with  a  long 
roftrum,  the  upper  wings  marked  with 
two  lines  and  dotted,  deftroys  the  infedts 
preferved  in  a  Mufeum. 

The  Cerambyx  fur,  unlefs  kept  out 
with  continued  attention  ruins  the  collec- 
tion of  the  Botanift. 

The  Termes  pulfatorius-f-  detaches  the 
3  D  plants 

*  B.  88.  2,  +  Death  watch. 
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plants  glued  dowh  in  a  hortus  ficcus  to 
eat  the  fifh  glue  with  which  thfey  are  ce- 
mented to  the  paper ;  all  the  three  men- 
tioned above  prey  upon  preferved  infefte.- 

The  Phalaena  granella*  makes  terrible 
havoc  with  the  corn  in  granaries.  " 

The  Curculio  fegetis,  together  with 
the  frumentarius  &  granarius  do  mote 
hurt  to  corn  than  the  mioufe,  and  deftroy 
it  all  in  a  little  time,  unlefs  it  be  conti- 
nually ventilated  and  caft  :  when  the  laft 
mentioned  infcdt  gets  in  among  lentiles, 
they  are  fo  damaged  that  the  merchant 
is  obliged  to  fell  them  to  a  great  diA 
advantage  or  fling  them  away. 

ProfefTor  Kalm  upon  his  return  from 

North  America  informed  us,    that  Peas 

were  an  article  in  which  the  inhabitants 

of  the  northern  Englifli  provinces  carried 

on  a  very  lucrative  commerce  with  thofe 

of  the   fouth ;   but  he  adds  that  it  was 

fuddenly  loft.      The  Dermeftes  piforum 

multi- 
♦  B.  155,  80. 
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multiplying  with  fuch  rapidity  as  ta  de- 
vour the  whole  crop,  leaving  hardly 
enough  to  feed  the  ground.  This  gen- 
tleman having  brought  over  among  other 
feeds  various  fpecies  of  peas,  found  fe- 
veral  of  thefe  animals  ftill  alive  among 
them ;  fom6  of  which  he  fent  to  Count 
.Teffin,  and  the  Prelident.  I  have  great 
ipprehenfion  that  this  deftrudlive  infedt 
may  at  fome  period  be  brought  out  of 
America  into  England  in  their  corn  vef- 
fels,  from  whence  unlefs  great  care  be 
ufed  it  will  be  propagated  all  over  Eu- 
rope. 

By  a  fimilar  fate  the  feeds  of  fome  pa- 
pilionaceous plants  perifhed,  which  Monf. . 
Lagerftrom,  Counfellor  of  Commerce, 
tranfmittcd  to  the  Univerfity  Phyfic  Gar- 
den from  the  Eaft  Indies ;  being  fo  en- 
tirely fpoiled  in  the  voyage  by  a  minute 
infedt  of  this  Ipecies,  the  Curculio  chi- 
nenfis,  that  not  one  of  them  grew:  this 
minute  animal  however  came  hither  alive 
3  D  2  with 
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with  them  and    its   natural  hiflory   has 
been  delineated. 

The  Dcrmeftcs  typographus  frequently 
fpoils  trunks  of  trees  which  are  cut  with 
their  bark  on  to  be  hollowed  into  pipes. 
For  making  various  labyrinths  between 
the  bark  and  the  wood,  it  fills  them  up 
with  duft ;  by  which  the  bark  falls  off 
and  they  become  ufelefs.  The  ruin  thefe 
with  other  fimilar  animals  work  in  the 
beams  of  old  houfes  is  a  fad:  very  well 
known. 

Many  of  the  Cerambyces  lay  their 
eggs  in  wood  and  felled  trunks  of  tim- 
ber; thefe  when  hatched  perforate  the 
wood,  whereby  it  admits  rain  and  very 
foon  rots. 

The  Cantharis  navalis,  whofe  figure  is 
delineated  and  natural  hiftory  given,  in 
our  Prefident's  Iter  Wcftrogoth,  exca- 
vates the  denfeil  and  hardeft  trunks  of 

oaksj 


INSECTS.  389 

oaks ;  by  which  they  become  totally  im«< 
proper  for  fhip-bujlding. 

The  Chryfis  ignita*  perforating  wooden 
buildings^  but  more  particularly  clay 
walls^  contributes  its  aififtance  to  the  de^^ 
ftruftion  of  houfes. 


CLASS     IIL 

.   InfeSls  hurtful  to  Fruit  "Trees  and  the 
Kitchen  Garden. 

The  Phalaena  brumata-f-  for  thefc  laft 
ten  years  has  made  fuch  devaftation  among 
our  fruit  trees  that  they  have  produced 
very  few  or  no  apples ;  which  has  obliged 
us  to  purchafe  them  abroad.  After  they 
had  ftripped  thefe  trees  of  all  their  leaves, 
they  confumed  thofe  herbs  which  grew 
fpontaneoufly  near  them.  The  Phalaena 
hortorum  devours  the  leaves  of  trees  and 
their  young  fruit:    the  P.  caoruleo  ce- 

phala 

*  B.  167.  u  t  B«  154*  ^* 
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phala*  commits  equal  depredations.  The 
P.  Antiqua-f-  almoft  every  year  preys  upon 
the  plumb  and  cherry,  and  deftroys  their 
fruit :  the  P.  PomonellaiJ:  eats  the  pear 
and  apple,  the  Tipula  hortidana§  eats  the 
buds,   blofToms  and  flowers  of  plants. 

The  Scarabaeus  horticuIa||  is  the  vora- 
cious deftroyer  of  the  gardens  of  Scania: 
he  fpares  no  flefliy  fruit  but  the  pear,  their 
gardeners  alfo  fuiFer  extremely  every  year 
by  the  ravages  of  the  Gryllotalpai[[  in  the 
kitchen  garden ;  which  has  other  very  for- 
midable enemies  the  Phalaena  Caia**,  and 
the  ph.  Oleracea-f-f-,  which  lies  con- 
cealed in  the  day  and  deftroys  the  herb- 
age in  the  night. 

Many  fpecies  of  the  Tipulae  devour  the 
roots  of  thefe  plants  fo  that  they  droop 
and  dye. 

The 

*  Black  thorn  moth,  §  B.  171.  i. 

B.  145.  25.  II  Black  legs,  B.  86.  8. 

t  White    fpot    tuflbck  ^  Mole  cricket. 

moth,  B.  144.  33.  *♦  Great  tiger  moth^ 
J  Codling  moth,  B.  142.  13. 

B.  156.  8j.  +t  B.  150*  50, 
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-'The  Papillio  braffica*.  takes  its  nactie 
from  the  plant  it^  is  fo  fatal  to:  it  is  th« 
general  cuftom  to  colledt  and  deftroy 
jtbeir  caterpillars  with  great  carer  but 
this  year  they  cpmmitted  fuch  4epreda> 
tion  in  the  cabbages,  that  Arery  fiw^wcrc 
ftored  in  our  cellars-f-. 


•  The  Chryfomela  afparagij  dxies  great 
jhurt  to  that  plant  at  Hamburg .  and  Riif- 
fia,  fo  as  to  fruftratc  all  the  ej^ence  aj^4 
labour  of  raifing  it ;  and  the  ravages  of 
the  Tipula  hortulana  are  quite  equal  to 
the  former..'.  '      -  ;^ 

♦  '  One  fpecies  of  the  Chryfomela  feeds 
upon  the  leaves  of  the  Armoracia.  v^ith  fo 
much  voracioufnefs,  that  he  hardly,  lets 
one  efcape. 

The  Curculio  alliaria§  deflroys  all  the 

plants 

*  Great  White  cabbage  butterfly. 

t  See  Note  (jf)  at  the  end  of  this  Eflay. 
X  Afparagus  beetle. 
§B.  98.  I. 
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plants  of  the  clafs  Tetradynamia  as  the 
cabbage  the  Lepidium*. 

The  Chryfomela  faltatoria  dcftroys  the 
feed  leaves  of  our  young  culinary  herbs, 
which  kills  the  plant. 

The  Phalsna  humuli-f-  devours  the 
roots  of  the  hop  which  immediately 
:fickens,  exfudes  a  honey  dew,  is  covered 
with  Aphides  and  withers  away. 


CLASS     IV. 

InfeEtsy  hurtful  to  Shrubberies  and  Groves. 

The  Meloe  veficatorius  jaggs  the  margin 
of  the  leaves  of  all  the  Privet  in  Scania. 

The  Phalaena  caftreniis  does  fuch  hurt 
to  the  Euonymus,  that  itlappears  quite 
burnt  up. 

*  Ditandcr.  t  Otter  moth. 

The 
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-"-  The  P.  GroffuUria*  frequently  ftrips 
our  goofeberries  and  corinths  to  the  laft 
leaf. 

The  Papilio  Antiope-f*  totally  deftroys 
the  beauty  of  the  Crataegus  oxycantha;);, 
this  plant  is  alfo  fed  upon  by  the  Phala^na 
avellana. 

Various  fpecies  of  the  Tenthredines§ 
ibat  away  the  under  fides  of  the  leaves  of 
the  pear,  plumb,  and  other  fruit  trees; 
and  perforate  them  like  a  cullender. 

The    Curculio    cerafi||    caufes    fuch    a 
number  of  black  fpots  upon  the  leaves  of 
'  peaj's  arid  cherries  as  to  render  their  ap- 
pearance quite  defofmed. 

The  Acarius  telarius^   fpins  over  the 

^  ^vinter  buds  of  the  moft  fcarce  plants  and 

.  deftroys  them ;  an  enemy,   who  though 

3  E  yr^ 

♦  Magpye  moth.  §  B.  162. 

f  Willow  butterfly.  ||  B.  98.  3. 

t' White  thorn.  f  B.  182. 4. 
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we  have  fufFercd  every  day  by  him  has  not 
before  been  obferved* 

The  Coccus  hefperidum*  is  very  de- 
ftrudHve  to  our  ever-grcens. 

The  Aphidcs-f*  of  various  fpccies  cx*- 
hauft  the  nutricious  juices  of  plants,  and 
reduce  them  to  a  very  languid  ftate.— • 
Though  it  is  probable  that  almoft  every 
vegetable  has  its  particular  Aphis,  as 
Linnaeus  obferves  in  the  Syftema  NaturjB, 
yet  it  may  not  be  improper  here  to  add  to 
the  catalogue  thofe  of  the  Poplar,  Wil- 
low, Vetch,  and  Sea  orach.  The  elegant 
and  expenfive  collections  in  our  grecn- 
houfes  are  great  fuiFerers  by  them* 

The    Pediculus   adonidum    joins  with 
them  in   their  ravages,  and  is  not  eafily 
gotten  rid  of :    and  to  thefe  we  muft  join 
^$he  Onifcus  millepes. 


*  Green-houfe  bug,   B.  127.  !• 
+  B.  124. 


The 
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.  The  Curculio  liguftici  jdeftroys  the, 
I^igufticum  levifticum*,  cultivated  both 
for  its  beauty  and  medicinal  virtues.    . 

• 
.;  Two  of   the  fpeeies  of    the   Chryiib- 

mela'f,  the  fcrophularias  and  cordigera;}:' 
fo -totally  extirpate  all  the  various  kinds 
of  the  Scrophularia  in  our  Botanical  Gar- 
dens,  that  it  is  with  great  difficulty  we 
can  preferve  a  fingle  plant. 

The  Chryfomela  merdigera  deftroys  the 
mdfl:  beautiful  fpeeies  of  the  lilly. 

The  Gurculio  rumicis§  fcized  with 
fuch  avidity  upon  fome  fpeeies  of  the 
Rhmex  tn  bur  Academical  Gardens,  as 
n"bt  to  leave  a  fingle  specimen  for  ottt 
Bbtanifts. 

'  The  Phal^na  heracleana  deftroy  all  the 

feed  pf  the  Heracleumff  annually  in  the 

'       ;  3  E  2  fame 

*  Species  of  loveage.  J  Heart  wevil. 

f  Figwort  wcyH,  ^  Dock  wpil^  B*.^.  xp. 

B.  100.  ^^.  ;j|  Cow  parfnjp.     -     ;; 
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fame  gardens,  draws  the  umbels  up  to* 
gether  in  a  bunch,  devours  the  flower, 
and  bores  into  the  ftalk. 

The  Formica  fufca*  turns  the  roots  of 
plants  out  of  the  ground,  infefts  bur  trees,  • 
and  produces  many  great  inconveniencef. 


C  L  A  S  S     V, 

InfeSts  hurtful  to  aur  Fields. 

The    Chryfomcla    helxines,     and   thet 
Chryf.  nemorum-f   have  for   fome  years 
eaten  away  the  lobes  of  our  feed  corn. 

The  Caterpillar  of  the  Scarabaeus  me- 
IplpnthaiJ;  has  been  difcovered  by  the  pea- 
fants  of  Scania  to  deftroy  their  corn  by 
feeding  upon  the  root :  and  their  crops 
are  now  very  frequently  laid  wafte  in  con- 
fiderable  trails,  by  fome  Caterpillar  whofe 
metamorphofes  are  not  yet  difcovered.     • 

Three 

*  Common  ant,  -f-  B.  96.  15. 

5. 170;  3.  t  Tree  beetle. 
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Three  different  fpecies  of  the  Curcu- 
lio^  get  into- the  ears  of  corn  and  devour 
th?  feed.  They  are  carried  with  thenx 
into  the  barn,  where  they  continue  their 
ravages. 

.  The  Phalaena  fecal jua  is  the  caufe  of ^ 
the  very  nunxerous  white  barren  fpikes  of: 
rye.    ■■    i  This  is  commonly  attributed  to- 
the   coldnefs    of    the    feafon,    but    Ro- 
lander,  in  the  Stockholm  tranfadlions,  de- 
monftrated  that  the  caufe  of  this  misfor- 
tune was   the   caterpillar  of   this   moth, . 
devouring  the  ftalk  at  the  firft  joint* 

Our  Prelident  difcovered  that  the 
Mufqa  hordci  every  year  deftroyed  at.  leaft 
Qrte,  fifth  part  of  the  corn  in  thc;  public ; 
granaries,   or  109,000  tons, 

>  .-  .*j     I   .-  .  - 

.  Thr  Gryllijs  apricarius,  after  laying 
wafte  our  meadows  attacks  our  fields  with, 
equal  voracity. 

'  *  Weevil. 

^  (PLASS' 


39»         ON    NQXIGU^T 

C  L  A  S  S    VI. 

InfeBs  deJiruSlive  to  Plants  growing  Jpon- 
taneoujly.  * 

To  enumerate  the  infedls  which  prey 
upon  all  our  uncultivated .  and  native 
plants  would  draw  irie  into  a  prolixity' 
which  I  am  determined  to  avoid :  be^le- 
the  fubjcft  has  been  wariy  exhaufted  fey 
the  fucccfsful  induftry  of  Mr.  Fprikall, 
who  has  treated  of  it  in  the  Flora  of 
Iaie£ks:  1  fhall  thecefeie  Limit  myielf  m 
this  fedtion  to  enumerate  the  infers  which 
produce  moft  damage  in  our  meadows. 

The  Grylius  migratorius  .  a  few  years 

ago  pojired  out  of  T^rtary,  layjrig  waftc 

almofl  all   Europe  with  a  voracity  which 

produced     unequalled     calamities :     they 

ferarmed  over  in  nrultrtudes  which  clouded 

the  whole  air,  and  deftroyed  all  the  vegc-' 

hl(J8.      Our  cattle   neceffarily  perrfhed 

i  hunger,    ancj  «ieii  were   forced  to 

f]^  a  country  now  become  a  defert, 

and 
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and  fly  to  the  neighbouring  regions  :  but 
it  is  rare  now  to  find  an  infedl  of  this 
fpccies. 

The  Phalasna  calamitofa  fo  ruined  our 
grafs  lands  in  fix  different  years  between 
1740  and  1750,  that  the  remainder  of  the 
hay  would  not  pay  the  expence  of  mow- 
ing :  by  the  enfuing  fcarcity  it  rofe  to 
above  four  times  the  common  price.   7 

i         »-  "  .■-■■♦ 

A  moft  minute  infe<ft  the  Gryllus  apri- 
carius,  is  the  caufe  of  that  ilerility  ia 
oar  upland  paftures  generally  attributed 
to  the  foil  or  feafon;  indeed  the  whole 
genus  of  the  Grylli  attacking  our  paftures 
are »  frequently  the  unfufpedted  caufe  of 
the  dearnefs  of  hay. 

Many  of  the  Tipulae*  devour  the  roots 
of  grafs,  nor  are  the  Pond  Weed,  th(5 
Nymphaea,  the  Water  Soldier,  or  other 
water  plants  free  from  them  :  we  find  them 
frequently  almoft  eaten  up  by  infefts. 

CLASS 

*5.  171. 
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GLASS    VIL 

Infedls  hurtful  to  Forejl  "Trees. 

Forefts  trees  by  their  height  are  prcM 
tedled  from  being  fed  upon  by  beafts, 
yet  they  fometiihes  fuifer  very  much  from 
infedts. 

The  leaves  of  the  Pif  iii  Mdfiiitainoirs 
countries  put  on  the  appearance  of  being 
tumt,  occafioned  by  the  Phalsna  fyl- 
ratica.  The  Tenthredo  pilii  and  the 
Phalaena  turionella  perforate  if  with  holes 
which  admit  the  rain.  The  Aphis  pini 
exhaufts  the  juices  of  young  pines. 

The  Beach  is  preyed  upon  by  the  Sca- 
rabsEUs  melolontha*,  the  Curculio-j-  fol- 
lows it  and  gives  the  tree  the  appear- 
ance of  being  burnt. 

The  Birch  is  often  covered  with  a  yel- 
low 

*  Tree  beetle,  B.  87.  10.     f  Beach  wcvil,  B.  100. 19. 
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low  hue,  the  Gurculio  befulae*  devour- 
ing the  under  fide  of  the  kaves. 

The  Chryfbmela  pbptflif  frequently 
ftrips  a  whole  plantation  of  poplar  of  all 
its  leavesr* 

The  flourlfhing  appearance  of  our  wil- 
lolv  gl'ounds  is  almoft  every  year  de- 
ftfdyed  by  various  infers :  the  Ten- 
thredo  capraeaj  devours  the  fubftance  of 
the  leaf  of  the  White  willow  and  leave  the 
fkeleton:  tlie  Phalaena  capraea  feeds  upon 
all  the  reft  of  the  willows* 

Our  plantations  of  Oak  are  frequently 
ftripped  of  all  their  beauty  by  feeding 
thefe  bands  of  robbers  J 

The  Bird  cherry  is  fpun  over  by  the 

Phalaeffa  padella  with  cobwebs* 

■* 

The   leaves  of  the  Lime  tree  look  as 
yF  if 

*  Birch  wevil,  B.  99.  i6. 

t  Pj^lar  gold  chaffer,  B.  95.  lo. 

iB.  163.  7.  ♦       -.:ir 
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if  they  were  covered  over  with  mold  from 
the  web  of  the  Acarus  telarius*. 

The  leaves  of  the  Mountain  afli  turn 
red  and  are  covered  with  the  appearance 
of  fmall  acute  fpines  by  a  minute  cater- 
pillar they  conceal. 

The  Elm  Ibfes  all  its  beauty  by  the 
Aphides  ulmi-f,  and  the  Kermes,  it  alfo 
harbours  the  Cicada  ulmij. 

The  Alder  is  frequently  ftripped  of  all 

its   leaves  by  a  certain   caterpillar  for  a 
circuit  of  many  miles. 


CLASS     VIII. 

Infedls  noxious  to   Cattle. 

The  curculio  parapledticus  which  tor* 
ments  horfes  to  madnefs,  occafions  a  com- 
mon and  moft  calamitous  diforder  in  our 
country,  particularly  in  fome  provinces : 

after 

•  Elm  loufc,  B.  124.  2.        X  B.  117.  8. 
t  B.  182.  |. 
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after  they  have  eaten  the  Phellandrium* 
upon  which  this  infcdt  in  its  firfl:  ftate 
feeds,  as  foon  as  it  is  lodged  in  the  fto- 
mach,  it  kills  the  horfe  by  making  its 
way  through  the  fpinal  niarrow,  Oxeii 
avoid  this  deadly  poifon,  as  they  are  ru- 
minating animals,  and  feldom  touch  the 
plant. 

The  Oeftrus  hsemorrhoidalis-f*  occafion? 
the  greateft  torment  to  horfes. 

The  Mufca  hippobofca,  and  many  Ipe- 
cies  of  the  Tabani:J;,  by  their  bite 
caufe  blood  to  flow  from  horfes  and 
oxen. 

The  Mufca  meteorica  follows  horfes  fo 
pertinacioufly  as  to  render  a  journey  in 
Summer  very  troublefome.  The  Culices 
equini  in  Norway,  boldly  attack  the 
horfe  and  fuck  his  bipod. 

*  Water  hemlock.  %  Horfe  fly,  B.  177. 

t  B.  170. 

3F?  ?;     •,    The 
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The  Oeftrus  bovinus*  is  nouriibed  in 
the  back  of  the  ox  the  whole  Winter  till 
the  month  of  June ;  and  plagues  them  fg 
all  the  Summer,  that  they  are  obliged  tq 
fiy  for  refuge  into  the  water,  and  dare  not 
not  quit  it  the  whole  day, 

» 
The  Conops  calcitrans-f*  attacks  th^m 
with  fuch  acrimony,  that  they  are  obliged 
fo  be  upon  their  guard  againit  them  day 
and  night:  and  always  kicking  (?hf 
ground, 

Lice  are  a  fatal  evil  to  oxen;  their  con* 
tinual  irritation  bring  on  a  leprous  erup-» 
tion ;  they  alfo  are  found  upon  the  horfe 
and  fwine  which  they  emaciate  by  degrees  ; 
Oxen  are  alfo  fubjed  to  the  bite  of  the 
Acarus  ricinusj. 

The  Hippobofca  aptera,  and  an  Acarus 
continually  bite  and  emaciate  fheep ;    be-p 

fide 

*  Breeze,  B.  170,  i.  t  Dog-tick.  '  '' 

+  B.  178. 1. 
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fide  they  a^-e  fo  entangled  in  their  "wool 
that  they  are  with  great  difficulty  freed 
from  them. 

The  Oeftrus  uafalis,  of  which  there  arct 
two  fpec^es,  leave  their  eggs  in  the  nof^ 
trils  ci'^the  fheep  J  thefe  being  hatched  into 
maggots  lodge  the  whole  Winter  in  the 
pavity  of  the  forehead  vellicating  the  in-r 
ternal  membranes,^  and  pftcn  bringing  on 
death. 

The  Rhendeer  of  Lapland  are  obliged 
every  year  to  fly  to  the  Alpine  mountains 
to  efcape  the  purfuits  of  infedts :  tho 
three  following  are  the  moft  noxious  tq 
them  ; 

The  Oeftras  nafalis,  which  ^attacks 
them  in  the  fame  manner  as  it  docs  th« 
fheep. 

The  Oeftrus  tarandi ;  this  is  a  great 
obftacle  to  increafing  the  breed  of  Rhen- 
deer :  a  fourth  part  of  their  number  pe- 

i;ifh 
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rifli  by  it  at  two  years  old :  the  reft  arc 
emaciated  and  their  Ikins  fpoiled. 

Two  fpecies  of  the  Culex*  and  the  Ta- 
banus  tarandinus  pierce  their  horns  and 
cxtradt  blood.  The  Pulex-j-  and  Acarus 
continually  torment  our  dogs. 


CLASS    IX, 

InfeBs  noxious  to  Birds. 

Almoft  every  fpecies  of  bird  is  infefted 
with  a  particular  loufe ;  they  are  all  de- 
fcribed  in  the  Syftema  Naturae.  We  are 
moft  fenfible  of  the  injuries  they  receive 
from  them  when  they  kill  the  peacock  in 
Winter^^  and  in  Summer  make  the  poul- 
try droop  their  wings. 

The  Swallows  arc  greatly  troubled  with 
thefe  infects,  they  fometimes  totally  co- 
ver 

♦  Gnat.  X  B.  179. 2, 

t  Flea-tick. 
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ver  them:  the  Hippobofca*  frequently 
kills  young  Swallows- 

C  L  A  S  S     X. 

InfeSts  deJiruSlive  to  Fijhes. 

•  Crabs,  Fleas,  and  Locuftae  are  great 
deftroyers  of  iifh  in  the  rivers,  the  lakes, 
and  the  ocean. 

The  Onifcus  entomon^f,  who  accom- 
panies the  herring  is  an  enemy  well 
known  to  our  fiflacrmen :  they  will  fre-^ 
quently  eat  up  a  whole  iifli  while  it:lurig5 
in  the  net. 

;  Many.fpecies  of  the  DytifcusJ  torment 
and  frequently  kill  the  fifli  in  our  poads* 

♦  B.  179.  2.  X  Water  chad,  B.  108^ 

t  Sea  wood  loufc. 


CLASS 
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CLA3S    XL 

tnfe&s  deftruBive  to  others* 

TheAcaruscoleoptratorUm*  is  frequent* 
ly  found  adherifig  to  the  abdomeft  of  the 
Beetle^  arid  a  moil:  troublefome  gocil^ 
^hc  Coccus  eoleoptratorum  like\?ife  fre-i 
quently  fixes  upon  this  infe<%  and  feedai 
upon  him. 

iFhe  Carabus-f-  and  Citicindclia  deVouif 
all  the  infedts  they  find  under  ground^ 
with  the  voracity  of  beafts  of  prey. 

The  Phalaena  melonella  eats  up  the 
Honey-comb^ — ^—Hornets  and  Wafps 
are  befide  more  dreadful  enemies  to  the 
Bee  than  the  Kite  to  Fowls* 

The  Caterpillars  of  fome  Phalseria^ 
which  prey  upon  the  leaves  of  trees,   arc 

fome- 

♦  Beetle  tick,  B.  183;  7-         f  B.  109.  106. 
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Sometimes  fo  totally  extirpated  by  the 
Carabus  fycophanta,  that  thefe  remains 
no  trace  of  their  exiftence  but  their  ra- 
vages; 

As  therefore  we  have  now  {ten  thofe 
armies  of  infeds  which  our  country  pro- 
duces deftroying  corn  fields,  meadows, 
and  gardens ;  ftripping  our  woods  of  their 
Verdure,  attacking  man  himfelf,  entering 
our  houfes,  deftroying  our  viftiials, 
clothes  and  utenfils;  wounding  and  tor- 
turing the  reft  of  the  animal  creation, 
)>eafts,  fifhes,  and  birds,  and  by  civil 
war  deftroying  one  another,  wc  muft 
upon  the  whole  pronounce,  dia/t  no  pof- 
fible  evil  can  furpafs  thofe  which  they 
have  at  certain  periods  brought  upon  us, 
or  what  we  may  fuifer  from  them  in  fu- 
ture, unlefs  proper  means  of  prevention 
be  difcqvered:  and  that  mankind  has 
been  much  more  injured  frcnn  thefe  mi-r 
nute  animals,  than  from  thofe  o£  a  bulk 
infinitely  furpafling  them.  I  am.  happy 
3  G  •  there*- 
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tlierefore  to  fee  that  in  my  country  and 
this  univerfity,  our  attention  has  beeii  by 
degrees  (among  our  other  ftudies)  turned 
to  inveftigate  the  nature,  and  give  the 
defcription  of  Infedts .  And  unlefs  the  plea- 
fure  of  dwelling  upon  fo  flattering  an 
idea  deceives  me  into  the  belief  of  it,  I 
hope  (and  with  fome  appearance  of  pro- 
bability) that  Nature  oppofes  no  invinci- 
ble obftacle  to  our  difcovery  of  fuch  pre- 
ventive methods,  as  will  in  future  pro- 
tect us  from  the  devaftations  Infedls  often 
make :  and  I  reft  aflured  from  a  more 
cultivated  knowledge  of  the  fubjedt,  wc 
fhall  find  in  thefe  minims  of  exiftencc, 
new  caufes  to  acknowledge  the  wifdom 
ifnd  goodnefs  of  Providence. 


The  pieces  upon  Infefts  are  here  placed  together  to 
bring  the  different  Effays  fo  intimately  related  into  one 
point  of  view  as  nearly  as  poffible.  But  the  identity  of 
the  fubje<^,  and  the  ftated  lengths  of  Academical  £x- 
ercifes,  have  layed  the  w^ritcrs  frequently  under  a  kind 
of  neceffity  of  repeating  w^hat  had  been  as  well  or  bet- 
ter 
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ter  faid  before  :  thefe  repetitions  I  have  omitted  in  the 
fubfequent  Differtations.  Thus  this  piece  begins  with 
a  fketch  of  an  account  of  the  beft  authors  upon  in- 
fects, and  with  obfervations  upon  their  particular  cha- 
rafters,  but  in  the  Hofpita  Infeftorum  Flora  we  have  a 
detailed  hiftory  of  the  capital  writers  upon  this  fubje£l, 
with  a  critique  upon  their  works  :  the  tranflation  there- 
fore commences  at  the  fecond  fedlion. 

(J)  The  time  of  the  female  Butterfly  laying  her  eggs 
lafts  but  a  few  days  ;  if  the  plants  were  at  that  time 
watched  it  would  be  very  eafy  to  deftroy  them  by  the 
help  of  the  net :  the  numbers  of  the  parent  infe6t» 
who  live  out  the  Winter,  being  very  few. 


DISSER- 


(413) 
DISSERTATION    X. 

MIRACULA  INSECTORUM, 

EM4NUEL    AVE  L  IN. 

Am,  Acad.  v.  3.  p.  313. 


SUMMARY. 

Natural  Hi/lory   begins   by  examining  the 
larger  objeSisy  and  defcends  progrejfively 

to   the    moji   minute InfeSts    objeSts 

of  fuperjiitious  fear injiances 

Phalana  calamitofa Apis  centuncu-* 

cularis Showers   of  bloody    Comma 

butterfly  — —  Monoculus    pulex  — — 

Sphinx 


414  M  I  R  A  C  U  L  A 

Sphinx  atropos Furia  infernalis i 

confirmed  by  the  American  Nigua    *   ■' 

Various   galls  of   oak poplar 

terebinth Cerajiium Spbex  cri- 

baria  food Sphex  hirta,  injiances  of 

its  art Luminous  infeSls Natural 

Phafphori  — —  Nereis  noBiluca    '       ^- 

fcription Hijlory Acarus  firo 

proved  to  be  the  caufe  of  the  Itch 
conclujion. 


WHEN  we  are  introduted  into  a 
fine  palace,  our  attention  is  firft 
ftruck  with  the  general  form  of  the  whole; 
we  next  confider  the  larger  parts  in  fuc- 
ceflion,  and  at  the  laft  the  mind  becomes 
fo  difengaged  as  to  extend  its  examina- 
tion to  the  execution  of  the  minuteft  or- 
nament. It  is  the  fame  when  we  begin 
a  Philofophical  furvey  of  that  noble  edi- 
fice reared  by  the  great  Architedl  of  Na- 
ture:    The  refearches    of   the  Botanift 

began 
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began  with  the  greater  and  more  ftriking 
Genera  of  the  vegetable  world,  but  were 
not  completed,  until  in  the  prefent  age, 
the  Natural  Hiftory  of  the  moft  minute 
mofs  had  been  accurately  defcribed :  the 
larger  animals  naturally  firft  occupied  the 
attention  of  the  Zoologift,  but  his  fci- 
ence  will  not  have  attained  the  requifitc 
degree  of  perfection  before  it  has  fully 
delineated  and  defcribed  the  moft  minute. 

■*  Infedts  certainly  deferve  a  proper 
degree  of  attention :  the  efFefts  they 
fometimes  produce  are  fo  great,  that  a 
popular  and  unenlightened  fuperftitlon 
has  raifed  them  into  prodigies  :  I  {hall 
give  an  inftance  or  two  of  this,  as  the 
beft  principles  never  run  innocently  into 
abufe. 

Many  years  our  grafles  fuffcr  a  great 
deal  from  Caterpillars  in  the  ground : 
fome  of  our  neighbours  obferve  folemn 
faft  days  for  their  difperfion ;   when  the 

middle 
♦  See  Note  {J)  at  the  end  of  this  E%. 
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• 

middle  of  the  Summer  comes  they  vanifll^ 
and  their  departure  h  celebrated  by  a  day 
of  thankfgiving ;  this  happens  about  thd 
feaft  of  St.  John,  when  the  Caterpillars 
of  the  Phalaena  calamitofa  aiTume  the. 
form  of  a  Chryfalis,  and  afterwards  make 
their  appearance  only  in  the  night  to  lay 
their  eggs  for  the  next  y«ar* 

Reaumur  gives  us  a  hiilory  of  a  gaf-* 
dener,  who  digging  in  a  garden  found  the 
lieft  of  thofe  bees  who  produce  the  Cen-i 
tunculus  :  this  was  rolled  up  aiid  platted 
with  fo  much  art,  that  he  imagined  it 
never  could  be  a  natural  production,  but 
muft  be  a  fpell  left  there  by  witches  to 
do  fome  damage  to  the  ground  or  the  in- 
habitants. However  taking  the  precau- 
tion to  guard  his  hands  with  a  pair  of 
gloves,  he  took  it  up  and  fliewed  it  to 
fome  perfons  of  the  neighbourhood,  who 
looked  upon  it   as  a   charm  of  no  fmall 

potency. He  then  laid  the  ftate  of  his 

apprehenfions   before  the  Cure,  and  told 

him 
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him  his  fears  that  there  were  fome  conceal- 
ed witches  or  enchanters  in  the  congrega-. 
tion,  who  wanted  to  damage  his  grounds. 
— — The  Cur^  imprefled  deeply  with  the 
fame  apprehenfions  told  him,  that  in  his 
reading  he  had  met  with  accounts  of  ma- 
gical knots,  but  had  never  feen  any  before ; 
and  prefles  him  very  itrongly  to  take  a 
journey  to  Paris  to  fhew  them  to  his  Maf- 
ter ;  that  he  might  efcape  all  fufpicions  of 
being  engaged  in  fo  horrible  a  villainy. 
He  reaches  Paris,  and  with  a  moft  mife- 
rable  accent  and  miferable  countenance 
recites  the  whole  of  this  alarming  difco- 
very  :  his  Mafter  unacquainted  with  the 
fubftance  confulted  his  ftirgeon,  he  being 
no  Naturalift,  they  agreed  to  take  the 
opinion  of  Monf.  Nollet ;  \vho  produc- 
ing fome  fimilar  fpecimeris,  acquainted 
them  that  this  Centunculus  was  the  ha- 
bitation of  an  infedt,  and  began  to  open 
one  of  the  partitions  :  the  poor  gardener. 
was  in.  an  agony  of  horror,  expefting 
every  moment  the  moil  dreadful  confe- 
3  H  qucuces 
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quenccs  from  this  temerity;  however 
Monf.  NoUct  extradted  an  embryo  of  the 
Api&  centuncularis,  which  had  9011- 
ftru<9:ed  thefe  cells  of  rofe  leaves,  without 
the  Icaft  hurt  to  any  body  prefent ;  and 
this  magical  apparatus  turned  out  to  be 
the  habitation  of  an  innocent  bee. 

Showers  of  blood,  with  which  the 
walls  of  our  churches,  houfes,  and  our 
heidges  are  fometimes  covered,  have 
ftricken  whole  cities  with  a  panic  as  the 
rhoft  dreadful  of  prodigies :  a  (hower  of 
this  kind  fell  about  Aix  in  Provence,  in 
1 608  ;  the  common  people  were  teirrificd 
with  the  apprehenfion  of  fome  great  ge- 
neral calamity;  but  Peirecius  enquiring 
into  the  affair  with  a  great  deal  of  atten- 
tion, found  that  thefe  drops  were  fcat- 
tered  by  an  innumerable  fwarm  of  the 
Papilio  C.  abum*  hovering  in  the  air :  he 
preferved  feveral  of  the  caterpillars  of  this 
infeA  in  a  glafs,  which  after  their  transfor- 
mation let  fall  thefe  drops  of  blood.    This 

unlucky 

*  Comma  butterfly,  B.  133,  az. 
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unlucky  difcovery  ruined  two  hypothefes 
which  had  been  fupported  with  great  and 
equal  ability,  one  that  it  was  the  work  of 
evil  fpirits,  the  other  (that  of  the  natural- 
ifts)  that  thefe  drops  were  for^ied  from  red 
exhalations  precipitated  again  in  rain. 

The  diligent  Swarnmerdam  relates  that 
as  he  was  fitting  one  day  in  his  cabinet, 
he  heard  a  great  rumor  and  alarm  among 
the  people ;  when  he  had  enquired  into 
the  caiife  of  it,  he  found  it  was  oc- 
cafioned  by  the  water  of  Leyden  being 
turned  (ag  they  imagined)  into  blood ; 
but  by  an  examination  of  it  he  difcovered 
that  the  change  of  colour  was  derived 
froiii  the  Monuculus  fmlex^  :  Merret, 
in  his  treatife  de  Pluviis  fanguineis  con- 
firms this  account. 

The  Sphinx  atropos-f  is  another  objedl 

of  thefc  fuperllitious  fears  from  its  co- 

3  H  2  lour 

*  Grcehifli  red  Monoc  :  B.  186/2. 
i  J^flamine  hawk  moth,  B.  138, 6. 
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lour  and  marks  :  it  has  a  prominence  on 
the  back  like  a  fcull,  and  its  found  is 
like  that  of  the  crying  of  an  infant :  the 
inhabitants  of  fome  provinces,  in  France 
where  in  particular  years  it  abounds 
greatly,  not  only .  think  it  an  omen  of 
calamity,  but  that  the  figure  of  a  death's 
head  upon  the"  back  prefages  the  plague 
or  fome  contagious  diforder. 

A  Swediih  country  gentleman  of  the 
name  of  Rofbaeck  being  out  early  one 
evening,  felt  fomething  make  a  pund:ure 
upon  his  hand;  .the  niark  vira§  undifco- 
verable,  but  fuch.  excruciating  torture 
(Cocyta)  attacked  him  in  the  place,  that 
the  lofs  of  his  fenfes  or  death  was  to  be 
apprehended :  he  recovered  by .  flow  de- 
grees after  the  pains  he  had  fuffered,  nor 
was  the  caufe  of  it  found  out. 

The  people  of  North  Bothnia  gene- 
rally affirm  that  when  their  immenfe  wa- 
ters are  dried  up  in  Summer,  foniething 

floats 


INSECTORUM.         421. 

floats  in  the  air  which  falling  any  where 
upon  the  bodycaufes  the  moft  horrid  pains; 
but  if  it  fall  upon  any  effential  part>  or  be 
taken  down  with  the  food,  it  produces 
inevitable  death  :  wherefore  as  foon  as  the 
pain  is  felt  the  part  is  cut  off.  Jame^ 
Efwaft,  a  breeder  of  fheep  in  Keimi, 
fonie  years  fince  fcnt  a  fpecimen  of  this 
;  peft  to  our  Prefident ;  (Furia  infernalis) 
its  form  was  that  of  a  very  minute  worm, 
but  fo  dried  up  that  it  could  not  be 
known ;  it  was  obferved^  to  fall  into  a 
plate  at  dinner :  in  Finland  likewife  not 
only  men  but  cattle  and  fheep  are  liable 
to  this  deplorable  accident.  Sometimes, 
a  few  days  after  the  pain  commences,  they 
difcover  a  dufky  yellowifh  fpot  on  one 
part  or  other  of  the  body  :  various  means 
but  all  ineffeftual  were  applied  to  the 
cure  of  it,  till  it  was  by  accident  difco- 
vered  that  if  frefh  cheefe  curd  be  laid  to 
the  part,  the  pain  abates,  and  a  minute 
worm  of  about  two  lines  in  length  comes 
out  of  jhe  punfture  into  the  curd,  which 

perhaps 
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perhaps  it  prefers  to  other  food.  The 
Finlanders  now  make  ufe  of  it  as  a  fpe-< 
cific  remedy. 

This  mifcrdble  diforder  at  prefent  very 
feldom  affects  the  fouthern  part  of  Eu^ 
rope,  but  formerly  it  was  not  unknown 
there.  .  Peter  Naaldyck  a  Hollander,  but 
t  pbyfician  of  Gottenburg,  author  of  a 
work  entitled  Libri  Philippicorum  de 
cquis  has  the  following  paflagc:  TJbat 
^orm  called  by  the  Duu6,  de  V-iver^  is 
ixtremely  fat  ah,  it  kills  in  the  Jpace  of  an 
iour^  and  therefore  is  not  improperly  called 
the  Death  worm  :  it  is  only  to  be  cured  by 
ciating  the  part  out,  or  burning  it  with  a 
hot  ir-on. 

;  Thofe  who  are  ikillcd  in  the  Natural 
Hiftory  of  Europe  alone,  will  admit  the 
truth  of  this  fad  with  reludlance;  but  thpfe 
who  have  travelled  in  America,  will  be 
able  to  refolve  this  difficulty  from  iunilar 
things  obferved  there :  there  is  a  minute  in- 

fed 
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fed,  a  fpccies  of  the  Flea,  called  the  Ni-r. 
gua,  which  has  a  jQnall  fork  in  his  tail 
fimilaf  to  the  Podura;  upon  which  ac-* 
count  it  is  not  improperly  named  the  Pu-* 
kx  penetrans  :  it  is  very  well  defigned  bj^ 
Catclby  in  his  firft  volume  of  the  Hiftory 
of  Carolina,  This  minute  flea  fecrctly 
perforates  the  fkin  of  the  feet  and  laysr 
its  eggs  J  which  produce  pains,  inflam-* 
mation,  gangrenes  and  death,  unlefs  the 
the  part  be  cut  out  with  the  greateft  cxad-* 
nefs  and  care :  Ulloa  mentions  the  fame 
infe(ft  in  his  voyage  to  Peru,  and  many 

other  American  travellers, It  is  2,  well 

known  fadt,  that  only  the  Indian  Aquatic 
plants  will  bear  our  cold  climate ;  Hence 
we  fee  the  Ifoetes*,  Nymphaea-f',  Scir- 
pus  &  Sagittaria+,  common  to  the  hot- 
teft  parts  of  the  torrid  Zone^  and  the  fe- 
f^ereft  latitudes  of  the  North :  but  they 
always  grow  with  us  at  a  diftance  fronv 
the  (here  leafli  they  fhould  be  deftroyeS 

by 

*  Quiil-wort.  %  Qlub  rulh. 

t  Water  Hlly. 
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by  the  ice :  and  in   like  manner   infc<3:e, 
the   natives   of  India,  may  depofit  tl^eir 
eggs  in  our  muddy  lakes ;  which  being 
dried  in  Summer  may  hatch  and  be  mu]-> 
tiplied  every  year,  as  the  life  of  the  mfyj^ 
nuter  infers  is  generally  annual.     But  if 
I  might  advance  a  conjedture  of  my  own 
upon  this  fubjed,    I  fhould  fuppofe  that 
this  pain  was  caufed  by  a  viviparous  'mfoSb^ 
dropping  its  young,  which  immediately  pe- 
netrates the  fkin  ;  in  the  fame  mamier  as^ 
the  Gad  fly  drops  its  eggs  upon  the  bacfe 
of  an  animal.     Some  have  imagined  thisf 
infeft  to  be  the   Gordius*,   which  in  a 
flying  ftate  drops  its  eggs  upon  animals, 
and^that  they  produce  thefe  dreadful  ef- 
fcd:s  :   but  this  It  fhould  admit  with  diff 
ficuky,  as  it  is  not  founded  upon  obferva-i 
tions,  and  is  contrary  to  the  general  nature 
of  worms.     Whatever  it  be,  it  deferves 
the  diligent  attention  of  our  Naturaliib;> 
as  it  would  if  difcovered  lay  open  fome 
very  interefting  particulars,  and  be  of  the 

greateft 
*  Horfe  hair  worm^  B.  189.  I. 
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greateft  utility  to  the  inhabitants  of  North 
Bothnia,  where  this  evil  is  very  frequent. 

In  the  Spring  of  1694  a  verjr  remark- 
able appearance  was  obferved  upon  the 
6ak$  in  Germany  j  galls  hanging  down 
like  chains :  the  common  people  who 
had  never  obfefved  them  before,  ima- 
gined therft  to  be  magical  knots.  They 
^ere  produced  by  that  fpecies  of  the  Cynips 
delineated  by  Reaumur,  in  the  40th  table 
of  the  third  volume  of  his  Hiftory  of 
Infeds* 

Ifi  the  Sttrtimer  mornings  our  cdunti^- 
toen  frequently  obferve  a  black  duft  like 
gunpowder  fcattered  efquaHy  in  the  paths ; 
they  are  aftonifhed  \6  fee  it  move  and 
leap,  and  think  it  unlucky  to  tread  upon 
it ',  not  knowing  that  it  is  nothing  more 
than  innumerable  Podurae*,  a  very  minute 
animalcule. 

*     The  black  poplar  produces  on  the  foot- 
3  I  ftalk 

♦  B.  i8o. 
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ftalk  of  the  leaves  a  monihoBS  grow^^ 
red  berries  of  the  fize  cf  a  clieny ;  pro^ 
tuberant  on  the  one  fide,  and  cracked  on 
the  odier  i  this  noorifhes  the  Aphw  bor- 
^uria.  The  Pppulus  tremula  has  iiniii^ 
protuberances  the  iize  .of  a  pea,  in  wbicii 
^e  Tipula  jivilpera  reiides ;  its  leaves 
are  cut  by  other  in£e£)is,  and  drawn  up  in 
a  form  fimilar  to  the  cone  of  it  CQwl,^witb 
the  margin  radiated,,  and  a  little  qurledj^' 
the  work  of  thefe  infedts  i^  •vpry.  adotdi^ 
Table. 

The  Oak  bears  red  globular  galls  on 
the  lower  diik  of  its  leaf  inhabited  by 
the  Cynips  qucrcus  folii*  :  another  (pecie^ 
dwelk  in  the  hemifpherical  gall  of  thp 
jfize  of  a  fplit  pea ;  a  third-f-  lives  upqa 
jthe  foot-ftalk  near  its  bud ;  and  a  jfourtht 
in  the  bud  itfelf :  Its  flowering  fpikes 
:are  fometimes  turned  into  br^ches  of 
aggregate  globules  which  nourifh  their 
proper    infedts ;    and   it  is   by  the   fame 

cauf? 

*  B.  162.  3. 

+  C.  Quercus  petioli,  B.  162.  4. 

§  C.  Quercus  gemma,  B.  162.  5. 
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Ctfufe  that:  Ihfe  leaves  of  the  Elm  arcdrawa 
jBp-in  tjXt  fwm  of  a  bladder. 

'■  ThePiiftacia  tereblnthu8  pitKlliccs  btadfc 
iders  or  pods*  a^  fpaii  inJ  length,  tct^li^ 
Hiffcrcnit :  froHi  iSt^  proper  fruir  of'Ske 
tree ;  they  are  equally  fiibfcft  to  d!LU  eoi;ii» 
crefcence  in  Spain  and  the  Eaft  Indies'. 
Lofling '  defcribed  thtem  in  a  letter 
to  the  Prefideht  from  'Madrid-.— ^-^i* 
^jiremddura\I  fnnv  fft^^  bk/  the  'iknfdefs. 
of  the  Terebhtthus  in  Jkj^eient  pkntyi  thty 
are  "oagimjform,  dilatedy  empty ydimintfied 
ibwofid  tl^  ^Ba/r,  tmd  crt^ked.^-  tk^  if^ 
cattfed  by  a:  *uery  mimte''  hftJ^R  of  njbMtk^ 
fould  hardly  difcern  the-  genus^  being  quite 
4owdered  nviih  a  meal  which  covers  the  in^ 
fde  of  the  bladder,  t  take  tiem  to  he  ^a 
Jj^ecies.  of  the  Aphis y  Mntefs  frpm  the  lattn- 
circumjiance  tbeybe  rathjerjobe  referred 
to  tke  Kermes  i  it  is  iertdiUly  admir(^ble  fo 
fninute  a^n  infi0  Jhould  prdduce  a  bla4der  of 
fuch  magnttude^^    ,    ^       ^  .     ^ 
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The  Chcrmes  ccraftii  inhabits^  di9 
frudification  of  the  Geraftium  vifcpfiim*^ 
which  becomes  totally  ciianged  in  its 
figure^  the  petals  are  diminifhcd,  the 
calyx  becomes  increafed  to  three  times  iti 
£QBi|iion  length,  and  the  leaves  infleAed 
So  as  to  form  a  round  head. 

; 

.  f       '  ■  *         :. 

.  '      .         ■  •  y 

.  The  Sphex  cribaria*f*,  w}iich  is  the 
Ichneumon  wafp  of  Ray  J,  witJb  its  fore^ 
feet  as  it  ni^e  provided  with  Jhields,  is  an 
inied  of  a  very  wonderful  nature,  gatherer 
ing  the  empty  v.eficles  of  the  farina  whicii 
}ias  difcha(;ge4  its  poUen  from  the  ftigmat^ 
of  flowers  3  thu£  living  only  upon  bran» 

Ray,  in  hip  Hiftory  of  InfeQ:^,  page 
254,  mentions  another  Ichneumon  which 
he  faw  in  the  pipnth  pf  June.  I  do  not 
(be  nvritesj  recoJleSl  the  J^ecies^  it  was 
one  of  the  largeji  of  this '  ^enus  ;  hut  06^ 
ferved  it  drawing  a  green' Caterpillar 
^hree  times  iis  o'Whjlxe  -,  when  nhadt brought 
it  about  five  yards  (I  bokihgonjh  it  laid 

it 
*  Broad-leaved  mpu^p-ear  cbickwecd. 
f  B.  167.  a.         ' 

X  Ray*  p^  255. 
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iJh^Jwm  near  the  mmtth  rf  aiittk  hur^ 
tw»  it  bad  made  in  tbe  ground  i  then 
removing  a  little  hall  of  earth  with  niohich 
4t  had  eiyuered  the  orifice^  it  Jirjl  ^ef^ 
down  and  after  fia^ing  a  jhort  time  re^ 
turned,  and  feizing  the  Caterpillar  ^ain^ 
lirew  it  down  with  hint;  then  ieav6il^  it 
there,  came  up,  and  taking  Jbme  fmall  gia^ 
ffules  of  earth  rolled  them  ifm^hy  me^tt 
the  burrow,  f craping  tht  dujt  in  iy  in^ 
fervals  with,  its  fore-feet  in  the  Tlianner  of 
a  dog  i  thus  alternately  rolling  in  pieces  of 
forth  and  f craping  in  dujlf  till  the  hole 
was  full  I  fometifnei  going  doifin  as:  it  fsemed 
to  me  to  prefs  down  the  oarihi  and  once  or 
twice  flying  to  (f  fir  tree  which  grew  near^ 
perhaps  to  get  turpentine  to  glew  it  down 
and  make  it  firm :  the  hole  being  filled  and 
equalled  with  tbe  fuperficies  of  the  earth, 
that  its  entrance  might  not  bedifcoveredi 
it  took  two  fir  leaves  '^hich  were  near, 
and  laid  them  l?y  themo0b  ffUffi  probably 
to  mark  the  place  :^  this  obfcxvation  of 
Ray  was  confirmed'  laA  year  by  Ro- 
lander,  at  Upfal— r— The  infedt  was  the 
gphex  hirta,       "  ^ 

...  The 
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T)ic  Cicada  fpumuia*  ^jc^  a  Irolh 
impfiftUg  df  ianumerable  babbles-  from 
its  Ui),  which  hides  it  from.^birds  aad 
infers.,  of  prey  when  in  the   flate  of  a 


V.-, 


a]na&.vitpBgi(aiit  to  the  ph^iicdh  lavrsiof 
ja^w^.  ^  k»Qat«f{H)lay  i^atefi^  with  woedten 
h^HSerti  art*  6ompreflfed  with  the  force 
of"  icrews  yet  ilirTiufi*  aU'  this-  violence. 

The  CkAtharis  nodtSfuca,  which  is  frc- 
quehiiy.  found  m  'paftures  and  nnder  JU7 
niper  trees,v  fbines  by.  night;  In  Italy 
and^  Ijlorth  America,  aipeqics  of  winged 
Canth^tddes,  (drawn  and  defcribed  by 
Coliunna)  remains  ali  night  on  dirubs 
and  the  btanches:  o£  t^oes^  emitting.light  1 
but  on  the  approach-  of  any  enemyr  in- 
•ftantly  fly  off,  and.  the  whole  tree  ieems 
tm  fira :  "this- woaMlerfiil  light  which  has 
i«>  conneQion  either   with   culinary,  or 


*B.  x74-5t 
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^<9:ric  fife>  is  placed  in  the  regaienits  <of 
the  abdomen  ef 'the^^4iifeft  i»fciie  it  !«<« 
inttinS  ^livc. 

The  Cicada  knterjoiim  j(yery  fre^^ 
at  Surinam)  has  a  large  tubercle  -cover- 
ing almoil   the  whole  head,    which  by 
night  gives  a  light  of  fuch  brilliancy  axid 
fize  as  to  ferve  in  thppjace  of  a  lantern^-. 

Many  /ip^ecies  of.fifli  ape  obferyed  Ip 

have    the  property  of  emitting  l*g^t  in 

the  dark  :   a  fpecies    of  the  Sepia  called 

the  Polypus  by  Bartholinus,   when  dif-f 

fefted  in    the  night   fhiftes  with  a .  moft 

vivid  light,   equal   to  the  flame  of  lire ; 

this  luminous  fubftance  lays  between  the 

fkin  and  mufcles,    and  its  i^lendor  en- 

creafes  as  the  filQb  grows  putrid  :   the  Mu- 

ria  lapidea    is   an  inftance   of  a   natural 

j>hofphorus  of  the  foflil  kingdorn,  t1ie$yf- 

fus  yiolacea  of  the  vegetable*:  and  Crif- 

clHni  in  the  year  1750  dilcovcted,  ^hat 

the  luminous   appearance  of  the  fea'  by 

night  was  caufed  by  the  Nereis  noftilnca. 

■   ■  -'As 

*  From  Charles  Frederic  Alder. 
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As  Italian  books  of  Natural  Hiftory  da 
not  frequently  reach  Sweden^  I  take  the 
greateft  pleafure  in  communicating  his 
defcription  of  an  infed,  the  novelty  of 
whofe  properties  will  doubtlefs  engage 
the  cultivators  of  this  fcience  here,  to  vo- 
rify  and  extend  his  obfervations. 

Nereis  NoCTiLUCA*. 

Head  roundifh,  flattened,  with  the  jtof* 
trum  extending  to  a  point. 

Tentacula   (feelers)  two,  very  fhorti 
fubulate. 

Eyes  two,  prominent,   on  the  fides  of 
the  head. 

Body  confifting  of  twenty- three  fegments, 
diminishing  toward  the  tail;  the  fid^ 
of  every  fegment  has  a  ponical  Apex 
cut  fhort  at  the  vertex,  and  denticu- 
lated ;  from  which  fprings  a  fmall  pen- 
cil of  hairs,  under  each  pencil  a  fila- 
ment 
*  R  193-  J- 
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:^  «ient*refembling,  a  foot,  fubulate  flex- 
-    ible,  unarmed. 

Colour,  glaffy,  pellucid. 

Length,  two  lines. 

Habitation,  fea  plants  as  the  Fuci  & 
,    Algae;  which  fometinaes  it  leaves,  and 
wanders  on  the  furface  of  the  fea. 

This  inftdi  is  frequent  in  all  feafons  of 
the  year,  but  particularly  in  Summer; 
and  on  the  approach  of  2,  ]t<?mpeft,  when 
it  feems  through  inquietude  to  give  a 
much  greater  quantity  of  light ;  its  ap- 
pearance ialfo  is  very  brilliant  when  the 
wind  is  in  the  Eaft  and  Sduth'-Eaft 
points,  and  in  winter  nights  preceded  by 
a  warm  day :  ilf  water  containing  thefe 
animaculbs  be  kept  warm^  they  retain 
their  light  two  whole  days  after  they  arc 
dead ;   but  in  cold  weather  lofe  it  in  eight 

hours  :    motion  and   warmth  which  in- 

'       -.     ^    .  .       •  .  -      '    - 

-;.,  7  K  creafe 
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crcafe  their  vivacity  and  ikvtngth,  increafe 
their  light  alfo. 

The  Acarus  firo,  which  is  fo  mitivttt 
as  to  be  ahnpfl  invifible  to  the  naked 
eye,  and  which  corrupts  iSour^  i«  "thi 
fenie  animal  with  the  Acarus  humanus 
fubcutaneus,  thcL^  caufe  of  that  filthy 
and  troublefomc  diforder  the  Ifchw-*— ^ 
Thofe  who  have  attentively  exiimincd  this 
eruption  find  that  it  makes  its  firft  ap- 
pearance as  a  foiall  Mifter,  and  at  a  Kttk 
diftance  in  a  wrinkle  of  the  ikin  there 
appears  a  minute  yellowifh-brown  fpoty 
not  yet  bliftered  but  becoming  a  bliiler 
in  two  days :  a  very  fmall  infedt  is  ex-^ 
tradted  from  this  with  the  point  of  a 
needle,  which  being  placed  upon  the 
ijail,  puts  itfelf  in  motion  if  breathed 
upon :  when  viewed  through  a  Microf- 
cope  it  appears  to  have  eight  feet^  and  a 
few  hairs  upon  the  back,  and  to  be  the 
very  Acarus  mentioned  above.  By  their 
multiplication  they  cover  the  whole  body 
with  a  leprous  eflSorefcence ;    the  truth 

of 


INSECT  OR  UM-  43^ 
f^  thi«  is  vety  clearly  proved  by  a  prac- 
tice frequently  ufed  to.  new  born  infants  ; 
the  Flowers  of  Zinc  or  foiji?  white  pow- 
der is  fprinklcd  under  their  arm-pits, 
chin,  and  Qther  parts,  to  dry  up  any  humi- 
dity aiid  prevent  excoriation.  If  the  flpur 
of  wheat  be  made  ufe  of  for  this  pur- 
pofe,  which  frecjuently  abounds  with 
Apftri,  the  infant  is  6rft  attac}ced  in  that 
part  with  the  Itch  which  in  a  little 
time  covers  the  whole  body. 

If  we  were  to  run  over  every  kind  of 
Infedts,  and  defcribe  the  wonders  difco- 
verable  in  them,  we  fhould  fooner  find  a 
deficiency  of  time  than  of  examples ;  nor 
are  the  limits  of  an  ElTay  or  my  itnperfed 
knowledge  of  the  fubjed  equal  to  jtuch 
an  undertaking:  but  confcious  hoy/  in- 
ferior my  beft  ability  is  to  the  tafk/1  here 
fubmit  its  firft  exertion  to  the  candour 
and  benevolence  of  the  Reader. 


3  K  51  I» 
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(J)  In  this  EiTay  I  have  omitted  feveral  articles  whidi 
are  but  repetitions  of  obfervations  contained  in  the  three 
former.  I  have  likewife  taken  the  fame  liberty  with  a 
very  long  Preface  in  which  the  fuperftitious  apprehen- 
fions  raifed  by  Ibme  fpecies  of  infedls  are  exploded ;  in 
this  cbuntry  the  fubje£l  does  not  want  to  be  treated  in 
that  point  of  view.  In  this  part  of  his  work  Avdiri 
likewife  confiders  the  fmall  degree  of  cfteem  with  which 
this  part  of  Natural  Hiftory  is  confidered  by  many; 
this  likewife  has  been  before  fufficiently  difcuft. 

In  the  form  in  which  the  DifTertation  ftands  it  Is  a 
Itipplement  to  thofe  preceding  it ;  to  make  it  more  com- 
plete, .1  have  incorporated  with  it  the  natural  hiftory  of' 
the  Nereis  Nodilucji,  by  Carolus  Fred.  Alder,  which 
was  publiihed  feparately  in  the  Amcenitates.  Art.  39. 
vol.  3. 
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DISSERTATION    XL 

ON    THE 

S    I    L    K      W    O    K   U, 

BY 

JOHN     L  r  MA  N,      . 

Am.  Acad.  v.  4.  p.  553. 


.SUMMARY. 

Introdudlion XJfe  of  Silk,  difcovered  by 

the  Chinefe Serica  of  the  ancients 

cotton? makes  its   way  into  Perfia 

ufed  by  the  Greeks  from  the  time  of 
Alexander— —^  adopted  by  the  Romans 

Jujii. 
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'    '     "Jujiinian  acquires  the  Si L  K  Wojr ms 
*'  ^gg^ — ''-^Culture  makes   little  pregreji 
'—introduced  into  Sicily  by  Ruger 

Naples Jejperal  kingdoms  ^"-"-^^Yoojy 

various  foods Mulberry  generic 

cally 'fpecies-^ White  mulberry  mofi 

proper  food  of  the  Silk  worm         black 

food  indifferent Red—^-^native 

§f  Canada^  good  food ^^artarian—"^ 

Indian On    keeping  the  Silk 

WoR M eggs  how  kept young 

worms food  and  precaution clean^ 

linefs^^'^i'-mBpdttS'if-^nm^orms  to  be  kept  in 
the  houfe-f'-r-^JUfe  of  the  Caterpillar  di^ 
vided  into  five  periods  by  four  times  of 

fleeping       ■  periods  defcribed direc-^ 

tions  and  precaution  to  be  ufed  during 
tbofe , periods — r^jpinning^^-^^^dejbriptiau 
of  the  cone Phalana. 


THE 
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THE  Aim  of  money  annually  carried 
out  of  the  kingdotti  of  SWedthfot 
the  purchafe  of  filfc  i^  fo  gi'eat^  that  t 
flatter  myfelf  I  feall  do  a  u^/ul  difng  to  mf 
country,  if  I  demonfbate  that  theSilkXvornii 
may  be  bred  in  this  climate  :  ft* -Whiclf 
purpofe  I  fhall  here  give  the  natural  hiftory* 
of  that  fnfedt,  and  its  food,  the  liidlWry. 


/     CHA!PTjeR    I. 

It  is  probable  trhat  the  Chinefc  .firft  diC* 
coveted;  the  ufe  of  £lk^  as  the  SiJ^  Wottrt 
is  mturaliy  produced  only  in  n  ?hat  c^uh^ 
try-,  innA  its  inhabitants^  hxy^t  appl^ied  :alt 
the  advantages  Nature  has  coiifer^ed  Uj^ti 
them  with  die  moft -ingenious  idttXTetifj^^ 
and  indnftry.  There  is  a  mothioind  iit' 
Afia,  and  in  multit«ides  in  Chinay  whoTe 
caterj^lar  fpin^  ^n«$  bf  (ilk  of  a  v^rjr 
grsat  magnitude,  Whi^h  fometimts  un- 
winds in  tht-eads  of  many  ells  iii  length, 
»i^«  firm  and  tenaci(;^irs  than  filkj   but 

the 
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the  cafes  are  very  difficult  to  unravel  and 
^e  commonly  carded :  this  fpecies  isi 
called  the  Phalaena  atlas,  and  feeds  upon 
tJbe  leaves  of  the  Citrus ;  it  is  alfo  a  na« 
live  of  America,  and  was  found  by  Mc- 
rian  in  Surinam. 

The  Poets  have  pretended,  that  a  na- 
tidn  called  the  Ser,  or  Seres,  firft  found 
out  and  applied  filk  to  ufe,  from  which  it 
obtained  the  name  of  Serica :  but  as  they 
have  told  us  that  it  was  included  in  the 
fruit  of  a  certain  tree,  it  is  nioft  proba- 
ble they  meant  cotton  :  we  fhall  not  .en- 
ter into  any  differtation  upon  this  quef- 
tion,   as  it  would  make  very  little  to  our 

prefent  purpofe. r-The  culture  of  the 

Silk  worm,  paffing  through  the  interme-* 
diate  nations,  was  received  by  the  Perfians 
from  the  Chinefe;  and  the  Greeks  ac- 
quired the  knowledge  of  its  ufe  from  the 
latter  in  the  war  of  Alexander;  but  not 
the  modes,  of  producing  and  preparing  it. 
When   the   reft  of  the  arts  and  fciences 

paiTed 
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pafled  from  them  to  the  Romans,  thty 
received  that  of  manufafturing  filk  like* 
wife    in    the    imperfect   ftate  in    which 

Greece   then    poflefled  it, Juftinian, 

the  political  Sovereign  of  the  Eafterachi- 
pire,  feeing  how  much  money  went  an- 
nually out  of  his  dominions  to  the  Per- 
fians  for  this  commodity.  In  the  year  533 
>  fent  two  agents  into  the  country,  to  diA 
cover  the  art  of  preparing  lilk,  and  to 
bring  back  with  them  the  Silk  v/orm 
moth;  but  thefe  infedls  dying  in"  the 
journey,  his  endeavours  were  this  time 
defeated. — — He  fent  others,  who  bring- 
ing back  the  eggs,  the  Silk  worm  for  the 
firll  time  became  naturalized  in  Europe. 
In  the  beginning,  the  fiiccefs  of  this 
experiment  was  retarded  by  fuch  obfla- 
cles,  that  the  production  of  filk  did  not 
make  its  way  into  Sicily  until  the  year 
1130,  in  the  reign  of  Ruger ;  who  after- 
wards introduced  it  into  his^'  newly  ac- 
quired kingdom  of 'Naples:  from  whence 
it  was  adopted  in  Italy,  Spain,  France, 
and  Priiflla. 

]  '  3  L  ^        CHAP^ 
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CHAPTER     II. 

The  mofl  grateful  and  healthy  food  of 
the  Silk  worm  is  the  Mulberry;  and 
wherever  that  will  grow,   there  filk  may 

be   produced. It  is  very  well   known 

that  this  caterpillar  will  feed  upon  tKc 
leaves  of  the  Lettuce,  Cichory,  Dentde- 
lion.  Elm  and  Nettle;  and  Bellonius 
fays,  that  in  Ethiopia  it  feeds  upon  the 
leaves  of  the  fig :  but  the  filk  produced 
is  then  weaker,  and  the  Silk  worm 
has  a  languid  unhealthy  appearance,  and 
frequently  dies.  To  obtain  a  lilk  of  the 
firft  quality  the  caterpillar  mufl:  be  fed 
with  the  mulberry. 

This  tree  has  a  very  near  Botanical  af- 
finity with  the  nettle :  the  flowers  are 
diftindtly  male  and  female,  the  former 
with  four  ftamina,  the  latter  two  piftilla. 
Some  fpecies  of  the  mulberry  bear  male 
and  female  flowers  upon  the  fame,  others 
upon  feparate  plants.     The  true  female 

tree 
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^ree  bears  berries  though  no  male  be  near  5 
in  which  cafe  the  calyx  becomes  fuccu- 
lent  and  aflumes  the  appearance  of  the 
fruit,  but  does  not  produce  a  pulpy  pe- 
ricarpium.  In  the  fpecies  plantarum  va- 
rious kinds  of  the  mulberry  are  enume-r 
rated ;  the  white,  the  black,  the  red,  the 
Tartarian,  the  Indian,  the  Papyrifera  and  . 
the  Tinftoria  :  we  do  hot  yet  know  whe- 
ther the  leaves  of  the  two  latter  are  a 
proper  food  for  the  Silk  woym. 

The  white  mulberry  grows  fpontane- 
oufly  in  China,  which  is  held  to  be  the 
native  place  of  the  Silk  worm ;  this  gives 
us  fufficient  ground  to  believe  that  it  is 
the  bell  food  for  this  infedt.  With  us  it 
is  kept  in  the  green-houfe  part  of  the 
year,  but  Hands  the  Winter  in  the  Gar- 
dens of  Scania. As  our   countrymen 

have  paid  very  little  attention  to  the  cul- 
ture of  lilk,  this  fpecies  is  very  feldom 
feen  with  us,  its  berries  being  of  an  in- 
iipid  flavour.  It  appears  by  a  feries  of 
..obfervations  of  the  Thermometer,  that 
3L3         *  the 
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the  Winters  in  China  about  Pekin  (where 
this  plant  grows  fpontaneoufly)  are  as 
cold  as  our  own  ;  from  whence  we  may 
conclude  that  it  will  bear  our  climate. 
This  is  confirmed  by  our  Prefident,  Lin- 
naeus, in  his  Tour  in  Scania,  who  ob- 
ferved  that  this  fpccies  of  the  Morus 
bore  the  intenfe  Winters  of  1739  and 
1 741  in  the  open  air  in  the  gardens  of 
that  province..  The  leaves  of  the  white 
Mulberry  are  tenderer  than  thofe  of  the 
other  fpecies,  and  therefore  a  better  food 
for  the  young  worms.  What  has  been 
adduced  I  think  proves  fufEciently  that 
this  tree  will  bear  the  climate  of  South 
Scania,  Bleking  and  Halland;  which 
tradts  would  produce  Mulberry  trees 
enow  to  furnifh  all  the  filk  confumed  in 
Sweden. 

The  black  Mulberry  which  bears  efcu- 
lent  berries  of  a  very  agreeable   tafte,  is 
eaten  by  the  Silk  worm  thoijgh  its  leaves 
be  rather  hard  and  tough.     This  is  com- 
mon 
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mon  in  the  green-houfes  of  Upper  Swe- 
den, but  the  gardeners  principally  choofe 
the  female  tree,  the  male  producing  no 
berries:  it  bears  a  moderate  Winter  in 
the  gardens  of  Scania;  but  as  that  fea- 
fon  has  been  very  fevere  for  thefe  laft 
eighteen  or  nineteen  years  in  Sweden, 
many  have  been  cut  off  by  the  froft,  parti- 
cularly in  the  years  i7'^9  and  1741,  wheii 
almoft  all  the  trees  of  this  fpecies  in  Sca- 
nia (except  one  in  the  Market-place  at 
Yftad)  fufFered  fo  much  that  they  pro- 
duced no  leaves  the  following  year:  a 
great  number  of  people  cut  down  their 
Mulberries  as  being  dead,  but  thofe  who 
let  them  ftand,  found  that  in  the  year 
after  (1742)  they  budded  and  bore  leaves. 
This  fpecies  of  the  Mulberry  may  be 
planted  with  advantage  in  the  fouthern 
provinces  of  Sweden ;  but  it  is  necelTary 
to  obferve  that  it  •  delights  in  a  moifter 
foil  than  the  reft,  and  a  fituation  on  the 
coafts  expofcd  to  the  winds. 

the 
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.  The  red  Mulberry  is  peculiar  to  Ame- 
lica.  This  produces  larger  leaves  than 
cither  of  the  two  former  ;  tenderer  than 
the  hlack,  but  not  fo  tender  as  the  white 
Mulberry :  and  when  the  leaves  of  the 
three  fpecies  are  prefented  together  to  the 
Silk  worm,  it  firft  cats  the  white,  theij 
the  red,  and  laftly  the  black.  The  Bo-* 
tanifts  inform  us  that  the  red  Mulberry 
growa.  wild  about  Quebec  where  the 
Winter  is  equally  fevere  as  in  Sweden ; 
this  circumfbmce  induced  our  Preiident, 
with  feveral  other  members  of  the  Aca-* 
demy  of  fciences  at  Holm,  to  propofe 
that  fome  perfon  well  verfed  in  Natural 
Hiftory  (hould  be  fent  over  into  North 
America ;  who  fhould  endeavour  to  dif- 
cover  (among  other  things)  whether  this 
ipecies  could  be  cultivated  to  advantage 
in  Sweden,  and  what  kind  of  filk  the  worms 
fed  upon  it  would  produce.  The  celebrated 
D.  Kalm,  now  Profeflbr  of  the  ifniverfity 
of  Aboe,  undertook  this  dangerous  and  la- 
borious commiffion  and  txecuted  it  with 
-     .  fuch 
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fuch  fuccefs,  that  this  tree  is  hovr  ieen 
in  the  moft  flourifhing  ftate  in  fever^V  t>£ 
our  gardens  :  but  as  we  have  had  iio  very 
fevere  Winter  fince  the  time*  of  iii  intro^ti 
duftion,  a  perfedt  judgement  cahftcrtr  yet 
be  formed  about  it :  in  the  mean  while  wli 
have  already  difcovered  that  it  affbrdsf'^ 
very  grateful  food  to  the  Silk  worm,  anil 
that  the'filk"is  by  no^  mearts  of  in  infei 
rior  quality*- 

ProfelTor  Hienzellmahy  who  made  a 
tour  in  Afia,  fent  our  Prefident  dried  fpe- 
trimens  of  the  Tartarian  mulberry  which 
he  found  growing  in  the  -wood^  n€ar 
Azow,  the  mart  upon  the  Tariais/  The 
latitude  and  the  thermometer  dcmortftrate 
that  the  Winters  there  arc  colder  ihith 
With  us,  -but  as  this  plant  has  never  beeni 
cultivated  in 'the  gardens  of  Europe,  Wfc 
fcannot  prondunce  any  thing  concerning 
its  ufe  in  rearing  Silfc  worms,    . 

^  S«e  Note  {J)  at  the  end  of  this  Ethy. 

The 
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The  Indian  mulberry  is  defcribcd-  iit 
the  Hortus  Malabaricus,  and  by  Rump- 
£us  in  his,  Adtuarium,  p.  8.  t.  5  c  but  as 
its  gems  are  imperfed:  there  is  little  pro- 
bability that  it  would  be  able  to  /urvive 
9L  European  Winter :  therefore  though 
thefe  two  latter  fpecies  may  furnifh  pro- 
per food  to  the  Silk  worm,  we  fhall  paf; 
them  over  as  unknown  or  ufekfs. 


CHAPTER     IIL 

>  We  may  have  Silk  worms  eggs  fent 
inclofed  in  a  letter,  or  other  wife  from  the 
fouthern  parts  of  Europe,  the  feyereft 
Winter  does  not  affedl  them.  They  arc 
to  be  preferved  in  a  cold  place  left  they 
ihould  be  hatched  too  foon  by  warmth 
before  mulberry  leaves  can  be  obtained 
for  them :  they  ought  to  be  kept  in 
a  cellar  in  glafs  bottles  for  fear  of  mould, 
and  to  guard  them  from  infedls,  not  to 
be   fet  out  to  hatch  before  the  Mulberry 

leaf 
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Teaf  appears,  and  then  to  be  expofcd  in 
a  warm  fituation.  They  are  from  four  ta 
eight  days*  in  hatching :  the  caterpillar 
when  it  firft  appears  is  fmall  and  black, 
it  is  commonly  fed  with  the  leaves  of  let-^ 
tuce  until  its  teeth  become  hard,  efpecially 
if  the  leaves  of  the  Mulberry  be  grown 
large:  afterwards  it  is  to  be  furnifhed  with 
Mulberry  leaves  j  but  particular  care  is  to 
be  taken  that  they  are  neither  dry  and 
parched,  or  wet  with  dew  and  rain;  in  the 
latter  cafe  the  infed:  contracts  a  diftem- 
per  limilar  to  the  dropfy.  They  muft 
have  frefli  leaves  as  often  as  the  old 
are  finiflied  or  become  dry ;  thefe  t6- 
gether  with  their  excrement  muft  be 
thrown  away,,  as  their  fmell  and  dirt 
produce  difeafes  which  deftroy  them. 
The  Chinefe  have  an  excellent  method  of- 
covering  the  bottom  of  the  pans  in  which 
they  are  fed  with  a  net,  when  the  leaves 
are  finiflied  in  the  bottom  they  afcend 
into  the  upper  pan,  which  is  filled  with 
frefli  food  which  they  eafily  find  outj 
7,  M  and 
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and  by  this  means  are  liable  to  no  hurt 
in  being  removed  by  the  hand  or  an  in- 
ftrument.  The  time  from  the  hatching 
^n  egg  to  the  caterpillar's  fpinning  is 
nearly  five  weeks,  during  w^hich  time  it 
muft  be  kept  in  the  houfe  to  protect  it 
from  dews  and  cold  air,  from. birds,  and 
the  Ichneumon  fly;  we  fhould  likewife 
be  upon  our  guard  againfl  vapours. 

The  life  of  a  Silk  worm  before  it  puts 
on  the  form  of  a  Moth  is  divided  into  five 
different  ftages,  which  are  feparated  by 
four  times  of  fleeping :  from  a  know- 
ledge of  thefe  periods  we  may  difcover 
their  age  and  the  diforders  to  which  they 
are  then  liable. 

The  firft  period  commences  at  their 
hatching  and  lafts  feven  days,  until  the 
worm  cafts  its  black  fkin  :  whence  its 
firft  fleep  is  called  the  Somnus  niger 
(black  fleep)  during  the  two  laft  days  of 
this  period  it  eats  very  little. 

The 
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The  fecond  lafts  eight  days,  when   it 
again   ceafes   to    eat  and   appears  with   a- 
white  fkin  :  the  fleep  with    which   tliis 
period  concludes  is    named   the   SomnuS 
albus  (white  fleep). 

The  third  period  confifts  of  eight  days, 
when  it  changes  its  Ikin  a  third  time: 
the  fleep  at  the  end  of  this  is  called  the 
Somnus  defquamationis  (fcaling  fleep.) 

The  fourth  period  is  of  eight  days  at 
the  end  of  which  it  gets  its  lafl:  flcin  :  the 
fleep  is  called  Somnus  excorationis  (flay- 
ing fleep). 

In  the  fifth  period  it  eats  for  feven  days, 
then  leaves  oflF  and  begins  to  fpin, 

Thefe  five  periods  between  which  four 
fleeps  intervene  will  direft  the  perfon  who 
rears  Silk  worms  in  the  bufinefs  of  feed- 
ing them.  In  the  firfl:  they  are  to  have 
frefli  leaves  frequently  in  the  day  ;  in  tlip 
fecond  twice  morning  and  evening;  in 
3  M  2  the 
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the  third  they  require  fre(h  leaves  at  leaft 
three  times;  in  the  fourth  oftener,  as 
they  cat  with  fuch  avidity  that  you  may 
hear  the  found  of  their  teeth ;  in  the  fifth 
period  they  muft  be  plentifully  fed:  if 
they  be  fufFered  to  hunger  they  will  pro- 
duce very  little  filk.  While  they  fleep, 
no  leaves  are  to  be  given  them  but  they 
arc  to  be  left  quiet ;  therefore  caterpil- 
lars of  the  fame  age  arc  to  be  kept  toge- 
ther in  diftinift  pans,  not  young  and  old 
mixed  indifcriminately.  The  pans  are 
not  to  be  changed  while  they  are  in  a 
ftate  of  llcep,  as  the  greateft  quiet  is  ne- 
ceflary  at  that  time.  We  fliould  befide 
allow  them  fufEcient  fpace ;  for  if  many 
of  them  be  clofely  crowded  together  they 
become  fick,  are  liable  to  contagious  dif- 
orders  and  perifh  in  multitudes. 

In  the  firft  period  great  care  is  to  be 
taken  that  they  receive  no  damstge  from 
cold ;    therefore  if  the  weather  be  cold  a 

fire   muft  be  kindled  in  the  .room. » 

When 
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When  they  are  grown  larger  this  becomes 
of  no  confequence,  and  they  may  be  kept 
in  any  houfe  provided  the  windows  be 
not  too  much  expofed  to  the  noon-day 
fun;  care  muft  likewife  be  taken  that 
they  be  not  incommoded  by  the  heat  of 
the  fire  or  bad  fmells  in  the  houfe ;  Mice, 
Birds  and  the  Ichneumon  are  equally 
enemies  to  them.  The  room  where  they 
are  kept  is  generally  built  round  with 
fhelves  like  a  library,  upon  which  the 
pans  for  the  Silk  worms  are  placed.  Our 
care  ought  always  to  be  employed  that 
they  never  want  food  of  frefh  leaves^  that 
the  place  be  clean  from  all  filth ;  that  the 
air  be  dry,  neither  fufibcating  or  putrid; 
that  the  heat  be  not  too  great,  and  that 
thofe  which  are  fick  be  removed  as  early 
as   poffible;     thefe  are   cafily  difcovered 

by  the  fad  colour  of  their  Ikins. After 

they  have  abftained  from  food  two  days 
they  appear  pellucid,  with  a  fhining 
fmpothnefs,  and  begin  to  fpin  in  order 
to   go   into  a  new  ftate :    they  are  then 

furnifhed 
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furnifhcd  with  a  certain  organ  under  the 
mouth  with  two  pores,  through  which 
they  fccrete  a  vifcid  liquor  which  be- 
comes rigid  in  the  air,  and  appears  in 
the  form  of  two  threads;  of  this  the 
cone  of  the  Silk  worm  is  formed,  which 
confifts  frequently  of  a  thread  of  one 
hundred  yards  in  length,  about  the  fizc 
of  the  laft  joint  of  the  thumb  :  the  dif- 
ference of  the  colour  of  the  filk,  white 
or  yellow,  is  to  be  reckoned  only  as  a 
variety. 

The  cone  is  perfedlly  finifhed  in  one  or 
two  days,  and  the  caterpillar  is  trans- 
formed into  a  Chryfalis.  Thus  it  re- 
mains for  a  fortnight  immoveable  with- 
out mouth  or  feet ;  it  then  flings  off  the 
the  covering  of  the  Chryfalis,  and  vo- 
mits a  liquor  which  (as  a  true  menftruum 
of  the  filk)  eats  through  the  cone,  and 
the  moth  iffues  out,  vibrating  its  wings 
to  dry  them.  It  now  makes  its  appear- 
ance as  the  Phalaena  bombyx. 

Pha- 
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PHALi^NA  BOMBYx,  notrunk.  Anten- 
nae comb-formed,  wings  reverfed  whitifli. 
With  tranfverfe  lines  almoft  evanefcent, 
tawny  yellow  -,  marked  with  a  crefcent. 

The  Moth  is  of  a  middle  fize,  palifli 
white;  the  eyes  black;  the  Antennas 
white,  comb-formed,  it  is  furniflied  with 
black  leeth ;  the  upper  wings  whitifli, 
with  tranfverfe  lines  almoft  evaneicent,  of 
a  faintifh  tawny  yellow,  excavated  toward 
the  top,  marked  with  a  crefcent  in  the 
middle  of  the  dilk  ;  lower  wings  broad- 
er, toward  the  tail,  exceeding  the  breadth 
of  the  upper  wings,  and  proje<5ing  be- 
yond them,  with  an  obfcure  fpot  on  the 
membranaceous  margin  near  the  ab- 
domen. 

The  only  bufinefs  of  the  Moth  in  this 
ftate  is  the  multiplication  of  the  fpecies ; 
that  being  performed  the  Male  dies  in 
two  days.  The  Female  evacuates  a  fluid 
j^  a  tawny  yellow  colour  upon  which  (he 

lays 
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lays  her  eggs ;  thefc  eggs  are  at  firft  yel- 
low, and  then  turn  grey  and  opaque; 
after  that  fhe  becomes  languid  and  dies. 

Thus  the  whole-  life  of  the  Silk  worm 
is  circumfcribed  in  the  fpace  of  eight 
weeks;  as  our  Summer  for  the  Ipace 
of  two  months  is  as  genial  as  in  any 
couijtry,  though  it  cannot  be  called  hot, 
it  has  warmth  enough  to  rear  the  Silk 
worm :  and  as  the  White  Mulberry  will 
bear  our  climate,  we  may  very  lawfully 
draw  the  following  conclufion,  that  Silk 
for  our  own  confumption  may  and  ought 
to  be  produced  at  home. 


{A)  Orig.  Haud  vilis  pretiiy  **  Such  as  is  not  to  be 
bought  at  an  inferior  price."  .^  As  this  fpecies  of  the 
mulberry  grows  fpontaneoufly  about  Quebec,  the  refult 
of  the  Swedifli  experiments  very  ftrongly  recommend 
our  endeavouring  to  raife  the  Silk  worm  ih  that  colony, 
at  leaft  our  repeating  them  upon  the  fpot>  as  I  un- 
ilcrftand  from  the  original  expreffion,  that  the  fUk, 
though  not  of  the  very  firft  quality,  is  good  enough  for 
all  the  middling  works  of  our  manufa(S^ures. 

DISSER. 
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DISSERTAXrON    XII. 

ESSAY    ON     CORALS, 

BY 

H  E  N  R  r      F  O   U  G   r. 

Am.  Acad.  v.  i.  p.  177. 


SUMMARY. 

Name^ — Synonymes  of  ancient  and  modern 

writers Etymology definitions  of 

Ray  and  Boerhaave  divifion  of  Tourne* 
fort-^ — --a//  imperfe£f,  the  nature  of  Co^ 

ral  not    being   known ranked  with 

foffils  by  fome  writers  on  account  of  their 
3"  N  weight 
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weight calcareous  nature refem- 

blance  to  the  Arbor  diance r-witb'  vege- 
tables—from their  form— foftnefs  under 
water— ^— milky  juices  contained  in  their 

cells Flowers    difcovered  by   Count 

Marfigli with  animals  by  Pyefonelli 

^—confirmed  by  the  nature  of  the  po- 
lype—^jujieus  account  of  the    ani^ 

mals  themfelves Scolopendra — -^—Po^ 

lypus Medufa Sepia  Corals  form^ 

ed  by  them fubjeSt  not  yet  decided 

objiacles  preventing  it contribute  to 

form  calcareous  earth? the   Baltic 

abounds  with  the  moji  beautiful  varieties 

of  them ufes — —lime  in   Gothland 

abfor bents Mufeums  and  Grottos 

Chap.  II.  Coral  divided  into  Madrepore 
and  Millepore fubdivifons. 


^  I .  rx^HE  name  of  corals  frequently 
X.     occurs  among  the  antient  as 
well  as  modern  writers ;   they  were  called 
I  iiralia  by  Theophraftus,  Pliny  and  Ovid. 

The 
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**  The  Cural  ftill  its  priftine  nature  keeps/' 
Sidonius  and  others  wrote   corallum. 
**  Her  fnowy  neck  the  Tyrian  coral  graced." 

4 

And  among  the  moderns  they  have  been 
followed  .  by  Tournefort.  Diofcorides 
gave  to  thefe  produftions  the  names  of  Li- 
thophyton,  and  Lithodendron,  or  the 
Stone-plant  and  Stone- tree;  Pliny,  in 
fomc  pajflages  Gorgonia,  and  v^irious  fpe- 
cies  have  .  likewife  had  different  names, 
given  them,  as  the  Fungites,  Aftroites> 
Porus,  Madrepora,  Millepora,  Porpites, 
Reticularia,  &c. 

The  moft  commonly  received  etymo- 
logy of  the  word  coral  derives  it  from 
jtopw  aKos  the  offspring  of.  the  fea. 

§  2.  Corals  have  been  differently  de- 
fined by  various  authors.    ^ 

Ray,  in  his  Methodus  emendata  defines 
a  Coral  to  be  a  fubmarine  plant  without 
3  N  2  flowers 
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ilowers,  of  a  very  hard'  ilony  fuhfbmce^ 
gritty  when  chewed  and  making  a  grating 
founds  brittle,  and  rattling  wfaca  iiruck 
againft  a  hard  body. 

Boerhaave  adds  the  following  circum- 
ftances  to  this  defcription :  that  it  is  re- 
duced by  fire  to  a  calx,  and  efFervefces 
tvith  acids :  f  nd  Tournefort  divides  them 
mto  two  genera,  appropriating  the  name 
of  Coral  to  fuch  as  had  no  vifiblc  pore^, 
and  that  of  Madrepore  to  the  others, 
^hich  fometimes  are  perforated  with  the 
form  of  a  ftar. 

But  thefe  definitions  are  not  adequate 
and  complete,  nor  can  a  perfcdt  and  ge- 
nuine charader  of  thefe  elegant  fea  pro- 
dudions  claffed  by  the  Naturalifts  under 
the  general  name  of  Coral  be  expefted, 
as  long  as  we  remain  in  doubt  whether 
they  belong  to  the  animal,  the  v^etable, 
or  foffil  kingdom.. 


la 
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in  the  mean  while  if  we  refer  them  to 
Vegetables,  their  ftony  calcarious  fubftance 
eafily  difcriminates  them  from  all  other 
plants :  if  they  be  produced  by  animals, 
and  we  call  them  their  teflaceous  cover- 
ings^ their  firm  adherence  to  (olid  fub- 
marine  bodies  (for  the  moft  part  by  a 
very  llender  bafe)  feems  ^uite  peculiar  to 
them :  if  the  Corala  be  tanked  among 
liones,  their  beautiful  internal  ftruAure,. 
their  determinate  figure,  imprefled  fome- 
times  with  the  form  of  ilars,  fonietimes 
varioufly  perforated  with  pores,  clearly- 
4ifi:inguiih  them  from  every  other  fpccie^. 
of  ibone, 

§  3.  It  may  be  gathered  from  the  pre-^ 
ceding  obfervation,  that  the  Corajs  have 
been  referred  by  diiferent  authors  to  each 
of  the  three,  natural  kingdoms. 

The  writers  upon  Foffils  have  ranked 
them  among  ftones  for  the  following  rea- 
fons. 

« 

ift.  In 
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I  ft.   In  their  weight  and  fubftance  they 
very  nearly   refemble   the   hardnefs,  and' 
fpecific  gravity  of  ftones. 

2ndly.  They  have  been  not  unfre- 
quently  found  in  the  very  bowels  of 
mountains,  by  the  curious.  When  ex- 
pofed  to  the  adlion  of  fire  for  a  certain 
time,  and  then  immerged  in  water,^  they 
become  a  true  calx. 

3dly.  Upon  thefe  grounds  Guifonaeus 
in  his  letter  to  Bocconi,  lays  it  down  as 
«  certainty  **  that  no  fpecies  of  Coral  is 
**  a  plant,  but  a  pure  refined  mineral, 
**  compofed  of  a  great  proportion  of  a 
"  fait  joined  with  a  fmall  quantity  of 
"  earth."  He  fuppofes  alfo  this  beau- 
tiful compound  to  be  formed  by  the 
precipitation  of  various  falts  and  other 
mixed  principles  united  by  accident  with 
vegetable  matter  diflblved  in  water,  in 
the  fame  manner  as  the  celebrated  chy- 
mical  metallic  tree  called  the  Arbor  di- 
anae,  which  is  made  by  filver  refined  in 
the  cupel,  with  the  addition  of  Mer- 
cury 
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)cury  and  diffolved  in  Aqua  fortis  ;  com- 
mon water  being  poured  upon  the  folu- 
tion,  the  metal  begins  (by  precipitating, 
attradlion  and  the  appofition  of  part  to 
part)  in  appearance  to  vegetate  in  the  form 
of  a  fhrub. 

§  4.  The  Botanifts  on  the  other  hand, 
as  Diofcorides,  Pliny;  Caefalpinus,  Boc- 
coni,  Ray,  Tournefort,  and  Count  Mar- 
figli  have  ranked  the  Corals  among  plants : 

ift,  Becaufe  they  afcend  in  a  ftem  and 
put  out  branches  -,  every  one  preferving  its 
peculiar  form,  and  at  leaft  a  wonderful  re- 
fembknce  of  fpecies  and  genera  is  difco- 
verable  among  them :  befide  their  ftems 
are  conned:ed  to  a  ftone  or  rock,  like  the 
roots  of  vegetables  fixed  in  the  earth ; 
having  a  very  vifible  liqiilitude  to  fomc 
kinds  of  trees,  which  they  appear  nearly 
to  approach. 

2ndy,   This  opinion  is  in  fome  degree 
confirmed  by  the  fentiments  of  the  an- 
cients 
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cients^  though  perhaps  not  indifputablt 
judges  in  Natural  Hiftory :  they  thought 
that  the  Coral  in  its  natural  iituation  at 
iS^fflfe  1>ottom  of  the  fea  was  foft,  and  that 
it  derived  its  hardnefs  from  the  con  tad  of 
the  external  air*. 

3dly.  The  obfervations  ^  of  Bdcconi 
may  be  further  brought  to  ftrengthen  this 
who  difcovered  a  milky  juice  concealed 
in  various  fmall  cellular  cavities  under 
the  bark  in  the  extrenfiities  of  th^  Co- 
rals :  hence  arofe  a  fufpicion  that  they 
were  not  deftitute  of  feed;  and  they  even, 
imagined  that  thofe  minute  cells^  which 
with  the  writers  on  this  fubjed'  go  under 
the  name  of  pores,  might  be  afligned  as 
the  proper  feat  of  their  frudificatiGn. 

4thly.  The  difcoveries  of  Count  Mar- 
figli  lately  publifhed  in  his  excellent  Hif- 
toire  Phyfique  de  la  Mer,  feem  to  have 

put 

*  Diofcorides  mat.  mcd,   5,  7. — ^Pliny  32,   2. — 
Ovid  met.  15,  416. — Impcr.  Hift.  Nat.  808. 
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pVLt  tiiis  point  out  of  doubt :  that  illuf- 
trtoite  Nobleman  brings  an  cxtenfivQ  va- 
riety  of  reasons  to  prove  that  Corals 
dumld  be  mdifputiably  ckfl^^d^atHpng^y^^^, 
gctables;  he  has  ercii  given  very  dm 
drawings  of  their  flowci^  which  he  ob- 
fcrved  with  great  accuracy. 

-    OepfFry,    in  his  Itfateria  Medica  has 
given  a  brief  hiftory  of  thi?  difcovery : 

■ Count  Mvfigli  prcferying  a  CoraJ 

ncwlf  taken  up  in  fea  water,  obfcrved  th^ 
Papillae  dilate  by  degrees,  and  ihed  fmall 
drops  of  a  milky  fluid  1  then  qut  of  every 
papiila  fpmng  a  whkc  cjijyy  of  eight 
ieaves,  expftiwiittg  in  (Jhe  /oi-aji  of  a  A^Vf 
j^rikh:!^htdftiy;aricatingil^na  nearly  die 
Jbogth  f)f  th^  leaves  of  thf^  calyx,  and  a 
i&ixipl^  piftU :  At  I2&  after  eight  or  teQ 
4ay*,  the  .flowtts  iwithei^ed,  t)irjae.d  yel- 
low, sQonbra^d  into  a  dOnall  globiik  &l)fi^ 
vmtk^imlQt^y iiq\^  dropped  offmi-f^l  ^P 
^che  bottom  of  the  veflel ;  thefe  globules 
he  conjaAtii^  to  h&VQ  been  the  jCruJlt,  ^nd 
3  O  that 
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that  the  feeds  lay  immerfed  in  the  milky  . 
fluid.  This  Angular  appearance  he  firft 
obferved  in  the  month  of  December,  1706, 
in  a  Coral  juft  taken  out  of  the  fea: 
keeping  it  fome  days  in  a  vcflel  of  fea 
water,  he  found  a  number  of  fcattered 
ftar-formed  flowers  coming  out  of  difltr- 
ent  parts  of  it ;  upon  withdrawing  the 
water  the  flowers  vanifhed,  but  by  re- 
ftoring  it  they  became  again  vifible,  and 
the  Coral  remained  in  flower  ten  or  eleven 
days. 

§  5.  Laftly  thofe  very  eminent  Zoolo- 
gies, Juflieu,  Trembley  and  Reaumur, 
have  endeavoured  to  prove  that  Corals  are 
neither  fl:ones  or  vegetables,  but  the  pro- 

dudtion    of  worms Dr.   Peyfonelli, 

of  Guadeloupe,  King's  Phyfician,  firft 
propofed  this    opinion   in   oppofition    to  « 

Marfigli  and  the  Botanifts In  1727  he 

gave  in  a  memoir  to  the  Royal  Academy 
at  Paris,  in  which  he  acquaints  them 
that  he  had  difcovered   by  very  numerous 

and 
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and  repeated  experiments,  that  the  flow- 
ers of  Corals  were  nothing  elfe  than  an 
immenfe  number  of  minute  animalcules, 
refembling  the  Urtica  marina;  and  the 
the  Corals  themfelve^s  their  habitations, 
and  a  beautiful  aggregate  colledtion  of 
their  teftaccous  coverings : — • — this  at  firft 
feemed  fo  paradoxical,  that  it  was  re- 
ceived  as  an  agreeable  romance,  till  Trem- 
bley's  very  accurate  .obfervations  upon 
the  Polype  came  out  fome  years  ago  : — 
but  thefe  difcoveries  being  made,  the 
obfervations  of  Peyfonelli  grew  into  fuch 
credit,  that  in  the  year  1741  that  acute  na- 
turalifl:  Juflieu  undertook  a  journey  down 
to  the  coafls  of  Normandy,  where  he 
profecuted  the  enquiry  into  the  nature  of 
Corals  with  fuch  fuccefs,  that  he  brought 
back  with  him  feveral  fine  obfervations  in 
favour  of  this  hypothefis :  Reaumur's 
preface  to  his  6th  volume  of  the  Hiftory 
of  Infeds  is  extremely  well  worth  being 
confulted  upon  this  occafion. 

3  O  2  Juffieu, 
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Juflieu^  in  a  letter  to  the  celebrated 
Linnasus^  dated  the  ift  of  Mzy,  1744^ 
upon  this  fubjetSty  declares  his  thorough 
conviftion  not  only  that  miliy  fpecies  of 
Corallines  which  before  had  h6en  clafled 
txhong  undoubted  plants  Were  the  cruila^ 
ecfotis  coverings  of  certain  nmrinft  aiii-> 
mals»  but  that  it  Was  now  evident  what 
ZoojAytes  built  and  inhabited  them :  As 
this  fyftem  is  entirely  new,  and  is  hi-^ 
thcrto  very  little  known,  we.  think  a  lift 
of  thefe  animalcules  as  they  are  cntnnerated 
by  Juflieu  Will  not  be  an  ufiaceptable  de^ 
tail  to  our  readers-— — he  informs  Us  that 

I  ft.  T6e  ScoLOPENpRA  is  a  %oopbyte% 
^itb  a  cylindrical  body ^  and  fwo  or  four 
feelers. 

Thefe  inhabit 

I .  The  vermicular  Tubufi the  den- 

talia.  Sea  pencil,  and  iTubularia. 

2.  Co- 
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2.  Coralline  called  the  Lobfbr  horiit 

3.  Coralline  called  Sea-fijr,  R,  fyn.  35. 
n.  12. 

4.  Coraline  thinly  l^ranched  with  al- 
ternate denticles,  R.  fyn.  35.  n.  13* 

|.  Coralline  thinly  branched,  fmall^ 
repent,  denticles  oppofite,  approxi- 
mated at  the  infertion,  R.  fyn.  27% 
n.jg. 

6.  Coralline  more  branched,  finall, 
eredt,  R.  fyn.  37.  n.  20.  t.  2.  f.  i. 

7.  Coralline,  refembling  mofs,  with  a 

double  row  of  denticles,  unilateral, 
R.  fyn.  35.  n.  13. 

8.  Coralline  refembling  mofs,  pinnate, 

t^d  pinnae  and  pinnules  fickle- farm- 
ed, R.  fyn.  36.  n.  16. 

9.  Co* 
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,  9.  Coralline  refembling  mofs,  with  al- 
ternate denticles ;  numerous  capil- 
lary fmaller  diverging  branches,  R. 
fyn.  36.  n.  \j. 

10.  Coralline  refembling  mofs,  with 
oppofite  denticles,  fmall  ftalk,  pro- 
cumbent, R.  fyn.  36.  n.  18. 

2nd.  Polypus  with  an  oblong  cylindri- 
cal body  ^  the  feelers  at  the  circumference 
of  the  head. 

This  genus  inhabits 

1.  The  Englifh  fandy  Milleporc,  R. 
lyn.  31. 

2.  The  Fucus  refembling  the  texture 
of  linen  or  filk,  R.  fyn.  42.  n.  9. 

3.  The  brittle  white  narrow  Fucus, 
comprefTed,  with  the  extremities 
apparently  broken  ofF,  R.  fyn.  43. 
n.  10. 


3d.  Me- 
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3d.  Medusa,  with  a  globular  or  conical 
body ;  the  feelers  filiform. 

Of  this  he  gives  four  fpecics* 

.4th.  Sepia,  the  body  oblong  and  de^ 
prejfed ;  with  fix  Jhort  tentacula^  two 
longer  \  the  mouth  included  in  the  body,  two 
large  eyes  below  the  feelers. 


Of  this  genus  he  enumerates  fome  Ipe-^ 


cies 


^ 


^6.  In  this  diverfity  of  opinions  it  is 
with  difficulty  we  come  to  any  deciiion ; 
we  muft  be  compelled  to  praife  the  la- 
bours of  thefe  great  men,  but  receive 
their  opinions  with  a  very  philofophical 
pyrrhonifm  :  while  each  of  the  three 
parties  bring  arguments  almoft  conclufive, 
why  the  coral  fhould  at  one  time  be 
claffed  with  the  foffil,  at  others  with  the 
vegetable,  or  animal  kingdom,  we  fliall 
refrain  all  declarations  in  favour  of  any  of 
thefe  fentiments ;  efpecially  as  thefe  en- 
quiries  being  lately  fet  on  foot  are  yet  to 

bfc 

*  Sec  Note  (A)  at  the  end  of  this  Effay. 
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Ve  confidered  at  being  in  an  amf&ntiked 
ftate;  and  that  wc  maft  at  preieat  be 
content  to  acquiefce  in  the  want  of 
many  decifive  inlbrmations  which  a  fu* 
turc  time  may  fupply  us  with.  Till 
fherefore  that  certainty  can  be  attained^ 
wc  think  it  better  to  pronounce  no  judge- 
pent  upon  the  affair^  than  an  immature 
and  precipitate  one.— -—The  purpofe  of 
this  eflay  is  not  to  difcuis  every  particu-^ 
lar  of  the  natural  hiftory  of  Corals,  but 
to  give  the  beft  defcription  in  our  power 
of  thofe  growing  xipon  our  ov^n  coails : 
That  brevity  we  wilh  to  obferve  will  not 
permit  us  to  indulge  in  any  further  di^ 
greffions,  than  fuch  as  arc  barely  nccef- 
fary  to  fatisfy  thofe  who  will  be  content* 
cd  with  a  popular  acquaintance  with  this 
fubje<ft,  and  to  lay  down  what  is  abfo- 
lutely  requifite  to  underftand  the  feveral 
parts  of  it. 

§  7*  The  obftacles  that  have  hitherto 
prevented  a  full  iaveftigation  of  this  per- 
plexed queftion  of  the  nature  of  Corals, 

and 
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and  hindered  our  having  a  faithful  ^nd 
accurate  natural  hiftory  of  them,  have 
been  the  following :. 

I  ft.  They  always  grow  at  canfiderable 
depths  of  the  fca. 

2d.  Thofe  which  are  caft  on  fhore  by 
the  winds  and  tides  are  feldom  found 
perfedl, 

3^d.  On  fhore  they  are  expofed  to  in- 
jury by  the  adlion  of  the  air ;  they  are 
covered  with  clay  and  fand,  or  adhering 
to  the  adjacent  bodies  forfn  into  fuch  a 
folid  mafs  with  them,  that  their  forms  are 
fcarcely  diftinguifhable.  .    . 

4th.  The  fpecies  difcovered  in  the 
Northern  and  Baltic  Seas,  and  the  Pacific 
Ocean,  are  very  different;  other  places 
multiply  thefe  varieties  ;  and ,  to  this  we 
muft  add  that  the  fame  individual  fpecies 
is  frequently  found  with  very  ftriking 
3  P  varia- 
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variations  of  figure,  and  that  An^ors 
have  made  zlttibA  as  ffiany  difiereiit  fpe- 
cies  as  they  found  individuals  dificring  in 
form. 

5th.  The  ufes  which  maybe  dmve4 
from  a  perfect  knowledge  of  the  Corals, 
is  generally  efteemed  to  be  niuch  inferior 
to  the  expence  of  a  colk^on,  which  to 
to  be  complete  muil  be  made  in  fueli  dif- 
tant  places.  Navigators  who  by  fre- 
quenting the  mod  diftant  regloas  have- 
the  heft  opportunities  for  fuch  refeafches, 
look  upon  them  with  a  very  fiipcrficial 
attention  :  nor  are  we  to  exped  any  lights 
in  fcience  from  the  ignorance  of  a  parcel 
of  Coral  fifliers. 

§  8.  Yet  we  muft  regard  with  admiration 
the  great  approximation  of  the  Coral  to 
^ch  of  the  three  natural  kingdoms :  fo 
that  though  we  cannot  with  certainty  af- 
firm that  they  ought  to  be  exclufively 
ranged  with  ftones,  vegetables,  or  ani- 
mals, yet  there  feem  to  be  foiiie  proper- 
ties 
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ties  belonging  to  them,  which  at  the 
fame  time  point  them  out  to  belong  to 
alL 

We  muft  add  hei-e  that  on  thofe  fhores 
where  Corals  are  caft  up  mixt  with  other 
extraneous  bodies,    they  become  a  true 

calx  : Almoft  all  calcarious  rocks  fur*- 

ni(h  a  great  number  of  Corals,  fhells, 
and  other  petrifaftions  ;  though  in  fome 
few  they  arc  lefs  frequent :  may  they  not 
aflift  in  the  generation  of  calx  ?  but  this 
is  a  queftion  the  difcuffion  of  which  we 
muft  rclinquifli  to  thofe,  who  have  bet- 
ter opportunities  of  purfuing  it. 

It  may  have  its  ufe  here  to  obferve. 
briefly  that  moft  of  our  own  coafts  pro- 
duce Corals  with  the  greateft  profuficn: 
Stobaeus  enriched  his  mufeum,  which  is 
ftill  preferved  in  Lunden,  chiefly  from 
Oeland;  the  Carolinian  iflands  in  Goth- 
land fupplied  that  of  Bromelli ;  but  that 
extenfive  and  noble  collection  which  our 
3  P  2  illuf. 
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illuftrious  Prefident  brought  from  Goth- 
land and  the  port  of  Capella,  which  we 
are   now   going    to   delineate,    infinitely 
exceeds    them    both   together :    he    thus 
celebrates  thefe  natural  treafures  of  Goth- 
land, in  his  inaugural  Oration  on  the  ne- 
ceflity  of  travelling  in  our  own  country. 
**  We  admire  the  rich  Coralline  produc- 
**  tion  of  the  coafts  of  India.     But  port 
**  Capella, — at  our  very  doors, — inGoth- 
**  land, — and  let  thofe  who  hear  me  give 
."  the  firmeft  faith  to  what  I  fay,  this  one 
*'  equals,  and  even  excels  thefe  treafures 
**  of  the  Eaft  :  I  have  (ccn  folid  and  en- 
**  tire  llrata  of  Coral  extending  furlongs 
*^  and  miles  upon  this   coaft."     This  is 
likcwife    confirmed   by   Bromelli    in  his 
Lythographia  Succica,    fp.  2.    c.  2.    §  1. 
*^  The  fcarcity  of  the  Lithophyta  will  be 
**  compenfated  by  the   great  number  of 
**  our  Corals  of  which   there  is  no  coaft 
*'  v/hcre  they  are  found  in  fuch  multitude 
*'  and  variety." 


§  9-  As 
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§  9.  As  the  Corals  have  engaged  our 
attention  very  little,  but  few  of  their 
ufes  have  been  difcovered. 

The  inhabitants  of  Gothland  fometimcs 
prepare  a  lime  from  them,  but  very  fel- 
dom. 

•  They  form  a  very  fplendid  ornament  to 
the  Mufeums  of  the  Naturalift,  the  gar- 
dens and  grottos  of  the  rich,  and  inany 
other  articles  of  often tation. 

» 
in  medicine  they  are   abforbents,  and 

have  the  fame  properties  with  the  calca- 

rious  earths.    . 

But  ufes  far  more  general  will  proba- 
bly be  derived  from  them,  when  we  are 
fo  happy  as  to  penetrate  into  thofe  ob- 
fcurities  in  which  their  generation  and 
natural  properties  are  at  prefent  involved ; 
which  without  doubt  will  abundantly  re- 
pay the  labours  of  the  inveftigator. 


The 
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The  fecond  Chapter  contains  an  cnu- 
tneration  of  the  fpecies  of  Coral  found 
on  the  fhores  of  the  Baltic  divided  into 
two  genera;  the  Madrepora,  and  Mil- 
lepora.  ... 

Madrepora,    a  Coral  marked  with 

radiated  cavities. Hhis  genus  has  three 

Jubdivifions . 

Simple;  the  Coral  finglc,  marked 
with  a  fingle  ftar. 

Composite;  confifting  of  many  dif- 
tindt,  proliferous,  fimple  Madre- 
pores. 

Aggregate;  a  Madrepore  marked 
with  many  flars,  fo  united  that  the 
diflepiment  of  one  is  common  -to 
fome  other ;  and  thererore  confift- 
ing of  a  body  not  copapofed  of  fim- 
ple divifiblc  Madrepores.  Of  this 
genus  he  gives  nine  fpecies,  with 
_  figures. 

Mil- 
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MiLLEPORA,  a  Coral  with  Jimple  ca-^ 
^  vities.      Of  this   he   has  defcribed  eleven 
J^ecies. 


(A)  Peyfonelli  is  undoubtedly  to  be  cfteemed  the 
original  difcoverer  of  the  animal  nature  of  the  Coral- 
line ;  what  he  advanced  was  afterwards  very  fufficicntly 
confirmed  by  thefe  obfervations  of  Juffieu,  Ellis,  after 
the  publication  of  this  Eflay,  went  more  extenfively 
into  the  fubje£l ;  and  the  finifhed  elegance  of  his  draw- 
ings have  in  fome  degree  enabled  his  work  to  caft  the 
memory  of  his  two  predeceflbrs  (who  had  at  leaft  the 
honour  of  anticipating  the  outline  of  his  difcoveries) 
into  a  kind  of  fhade. 

The  general  fubftance  of  his  diflertation  upon  the 
fubjefl:  is  as  follows,  ift.  That  the  Corallines  are  ra- 
mified Polypes,   whofe  bodies  are  inclofed  in  a  calcari- 

ous  covering  which  puts  on  the  form  of  a  plant. 

2nd,  In  fome  fpecies  the  ftem  is  an  entire  tube,  fomc 
an  aiTemblage  of  parallel  tubes,  in  others  they  are  in* 
terwoven  :  the  body  of  the  Polype  is  continued  through 
thefe  fimple  or  Compound  tubes. 3d,  Their  termi- 
nating branches  frequently  appear  ferrated  owen  to  a 
number  of  minute  denticles  fixed  upon  them,  every 
one  of  which  contains  a  head  of  the  Polype  (or  Hydra 
of  Linnaeus)  (heltered  in  it,  which  comes  out  and 
pufjies  forth  its  tentaculie  in  fearch  ^prey.-- ^tfa.  Be- 
fide  tbife  denticles  there  are  frequently  found  upon 

them 
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them  veCcles  of  a  larger  fize,  containing  a  fmall  cluf- 
ter  of  young  embryo  Polypes  attached  to  the  parent 
animal  by  an  umbilical  cord;  when  thefe  by  their 
growth  exceed  the  margin  of  the  veficlc  their  tenta* 
culae  begin  to  appear :  thefe  veficles  afteniiards  fall  m, 
and  are  the  rudiments  of  future  Polypes. 


» 


4>      • 


jiS^f^r^^^^mh  A- 


Wi 


^^/ 


